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Abstract: The global crisis of antimicrobial resistance (AMR) continues to intensify and has been listed as one of the top ten public
health threats by the World Health Organization. The efficacy of traditional antibiotics is gradually declining, and there is an urgent
need to develop new antibacterial agents. Carbon dots, as an emerging carbon nanomaterial, have shown broad prospects in the field
of antibacterial field due to their excellent nanoscale properties. In recent years, based on the concept of green synthesis, researchers
have innovatively used traditional Chinese medicine as a carbon source to prepare traditional Chinese medicine derived carbon dots
(TCM-CDs) through hydrothermal methods. This type of carbon dot not only inherits the active ingredients of traditional Chinese
medicine itself, but also has the characteristics of multi-target antibacterial and not easily inducing drug resistance. It also exhibits
unique nanobiological effects, providing a new strategy for dealing with drug-resistant bacterial infections. This article provides a
systematic review of the preparation methods, structural characterization, and functional properties of TCM-CDs, with a focus on
exploring their potential and mechanisms for application in wound infection treatment. It also analyzes the challenges faced in their

clinical translation and safety evaluation, with the aim of providing reference for the development of anti-infective nanomedicines.

RS EHER: 2025-06-17

EEWA: K ElE oI Ziit-ITH (GDMU2023374, GDMU2023287); | ARERIKFARVEGIH L2 E EH T H (JDXM2024104);
I HREHET QR TR RW5E (2024KQNCX108)

TEEENY: A & BEBN, B0 ROV RIS 25 58T . E-mail: 470495665@qq.com

HBIEEE: Y5, BITHTR, LA, AR AR S AR SR A RA2 YT i A SR 9T . E-mail: zengjo@gdmu.edu.cn



F8 B 20255128 $56% B238  Chinese Traditional and Herbal Drugs 2025 December Vol. 56 No. 23

8769 »

Key words: carbon dots; traditional Chinese medicine-derived carbon dots; preparation methods; characterization methods; antibacterial

agents

YU APt 25 P Cantimicrobial resistance ,
AMR) CUSCONEERERAZ R B . FEHE 2050
5 BER AMR SET AKX 1000 AN H
BT 25V A i 5y, 38 D75 BT R BATHTL
il AR 2555 SPERPTR 259 . Bk RUE —FhRiAR I8
H/NT 10 nm PPET A BRAUKIARHZT, SR H A] R 1
WP B PE BAAR 2 R AE A VD), FEBTE N
153 . RIEBRIEIERT, Bk i vl 7 A e &
S AEYIBATAE 2 B Horb, DUEERE . hh
SR AR BN BRIR SR B i, IR A%
AR AW 22 eV i £ 32 R ER. s B A
SRS (2l AEVIREE) B, DL
FO i A4 1 & h 25 fi7 £ 9% 55 (traditional Chinese
medicine-derived carbon dots, TCM-CDs) TEfAL L
PR R T IR EM B O 2 BRSO
HEAARERHFE R, R 2 EEADEE, O
FEIEMET, B pIERRE10, O I RRI2,
o0 B (13140 % 7 1 S 1TV A U XA 7 E 7 3
J&. APEGYT L ERBE ST 259, I T
MR 2 B A o AN/ B T PR 2 DO R o 285 C e
SR R BTG PENS200, B DL 2R v 24 1) &
TCM-CDs, A Bt — 03 5 H A4 8 R840 g 2 H
WAt WFFEERE, TCM-CDs W] i iP5 41 5 st 45
R A RRSE L 0 s S B 21230, DA
i 24 14 1] R 11 17 3 PO 7 JEL G AR A S 11 o

AR ET TCM-CDs K& ke Z ML
PR R S AN [F) R by S5 P B R, el 25 )
#ITE MR R GRAEEAR, thdls R 1
AR IR S5 R RTT ), R —m Rk K 24
ERREAREELE S ElIPAlE S E 7 RSTE s % NS E
1 TCM-CDs H& R R FRIE
1.1 &lAEE

TCM-CDs fill £ 77 1544 22 HE s, rE R A [
T2 R S N R R . TR AN R
B AENEYE R T 22 5, 23 R 2 TCM-CDs 1t
SR o WIARZESRE A E A 2 AR, H
%M TCM-CDs AR I H R U (50 58 2 e i
TEVERA TSR 2 S S S SR S, P &
ff] TCM-CDs W& HA RS BT EACRER), %
TCM-CDs FIBRIEZE S 2, M BIRZH . 7]

T Z A 2 25 R R R, ARl BR IR 2 5 5L
FEYIRIAR . R AT R A B R R, RNE
J& B TR AR A S 028 ¢ A5 1) B BRI A 4R
WIRRAL N 2 K2k B R RS A k.
H R VRl Py sl 2 T B R ST IR A R
IR AN RSB L, & RS AE O R,
SRR AT AL 2 A S, R VR H R AT 21 sk
okt (s A ICHERD . BB PR G
B, AORHBR G T FHESLBRA o 1 by
TR B )30 T AR S A T BT 7 RS R 4
Kok, HAERIERIR. RS AR), HE R
Ly A T AR v TR 42 R 2 T T e A& i T o L
00, i % TCM-CDs i F 5%, A35
IKPG TR AR AR R R AR IR

L1 KHRGE KRR IEH 16 % PH N 28 (1 7K AR
W SCBUE AL . AR AR A S 254 il Ak
H i K AR BT R AR TR D TR,
HZOMRBLET: —HH, PAPESIRE R
F 5B A K NG AE BT R s S BT s B 4
ATWEET, TP TCM-CDs B IFHIKIE R
SE T AEYE R, S — 5T, 10t FR I TG 7R A
AMEBIL AL D IRED AT B B 1S R T Th REAL I 7
W, AL T AR, SRR TE T P e A AN
VIR AR . R, AR AGEBAA — PR E TR 3
BERUFH) TCM-CDs il 79553, {HiZ )5 A7 1
IR LA SN G e ¥ P LS N X 5 N 18
1.1.2 milRAE SRS & TCM-CDs
(5 — AR . HF I T Hb A K2
EEEAE (EA. &5 R FE TR
FEFHRE R AT AL o A O IEAE TR
M5, 6% e S T IEEOR . (AHF%
PRERAE T 5 iR A 55 5) 5 B 4 O Hh 24 378 1% 1
IyFEfR, BRI TCM-CDs & 17 %38 H wik,
TSRS AR R . RS R AT IR A pH E
LR, AR —ERRE BRI REDY.

1.1.3  REARIRIE Tl A BB R R F s 34 6t
B 23 7 BB B RO, REAEBU S IR
THTE M RRAG IS FEDS30, 2 H AT A A AL
B s B T k2 — o SLRe AL EALH I o T
(LR 5 A A RE R B RIVE R, AT SEBUR 7R



« 8770 «

F8 B 20255128 $56% B238  Chinese Traditional and Herbal Drugs 2025 December Vol. 56 No. 23

£ ARG HE LS R R0 ik 2 228 S IR FE AR T3]
REFEMR PR oA 48 H— S g, SR1M,
VZHE AN IS AA FR )il 425 1 4G SRS N P
HAFRIR =S — BB frie &

3R TCM-CDs 16 57 1 & i i mn 125,
H v 2 BOR IRAE A R Gk e BN R e
IS AR E RS 57, TERR i 1 i A R Bl

SRIEPAIERR, SOV ARPHEA . RERENG, HAAER
FRFY. FrikfF TCM-CDs B RUFHAPIAH%%
PEAMRERYE, BE— 20 B T M5 0 fi 5 JE 2 R X
B, ACSEBL T BRI AR BRI e B I A AL
ERSRExe SR e W &/ N R ey il o]
PSR, RIS AT R AR AR
FIEAE . ASFRR R A IR 1,

®1 3 MRSSIESENEEIIEE

Table 1 Comprehensive comparison of three carbon dot preparation methods
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Fig. 1 Antibacterial mechanism of TCM-CDs
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Table 2 Application and mechanism of action of traditional Chinese medicine derived carbon dots in antibacterial field
iy il & i H b 5 B IS T L R L ik
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Kisi KIE210 T KIBRA R it AP A A MIC 407104 504 25, 75 B BIR M BE AN A0 M e B4t P AR08 49
4h M. WEAMEYDITRE  pgml! SE B2 A I T B SEILT R AR
A, ATt D aainT
KK KL 180 C. KIGEA R, MGHEARE . £38 MIC 254 50.0. 12.5. FIABIRAIME R 15 DNA REF 50
12h EERIIRE . W A 250 125mgmL™t  RAHIERB A BIHEACR, HTHE
HLHIBT 7
HIRF V&R (AED % SEaHERE, KpsRan MIC 7 7 4 8 62 FIFI IR M I 5 B (KRR SC B AR 51
%120 'C.5h pg'mL™! M, AT HUE LSBT R
ZW KL 180 T, KM E. SEEMFEIRE. MK MIC 25004 250, 250 @I MR A0l 7 B 4k R = AR iR SR B 52
10h T P AT TR A B 6 2 R 500, 500 ugmL™! SUEIER, T IRR )
HE KL 180 C. S&MEMANKE. KIBRAE. ¥ MIC 4510 200, 160, BRI R A BT EER, BT 53
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Wrse AK#GE 200 C. KRIRAH 0157 H7. &3 AN &AM AR R BIA 0 S A M e 8 R 7= i 54
6h RN W E R TR MAEEEECR, KA MR
T B FA 4 el
A KGR 200 C. HESHERIRE MIC 92 000 pg-mL™" @i R A0 BE R A MR B e B e = AV i 55
8h LM B A A O R AR, & F
TEK A IR AR
FAh A (CEKC KIpRAH. RVEERE TCM-CDs 100 pg'mL™" BEIR AR 52 B0k S AR R VAR L 5 56
B ) O X RATEAAZTY & T HS G RERCREH R 2
180 C. 8h FERRT MU R 1
70%Lh L
WIRT K#E 160 C. SEEMERE. KHRAH MIC 43 54 50 100 R4 i i e e 57
4h pg'mL!
WM K 180 C. AT ERIAIRE MIC A 1250 pgrmL™" R4 M RE e o 4 ff 3 i 25
10h
WA KHIE 150 T, KBpEARE MIC 4 1600 pg'mL™"  BEHR AN i e Bk 58
4h
WE KL 160 C. KpRAE. SROEEARE  MIC 251932003200 BRI E R 58
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MIC-F AR IR EE

MIC-minimum inhibitory concentration.
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JEER LA DX S R 071731 J il sk 3% B 2057 9/ 4 T o A
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0o/COL K AL B3], HEgh e it
B o
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42 RGEMSEEMNR SIS
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