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Abstract

Objective: Traditional Chinese medicine (TCM) holds a pivotal position in the modernization of
medicine, yet its application is often hindered by issues such as low solubility, instability, and poor
bioavailability of herbal components. To address these challenges, nanoparticle delivery systems
have emerged as a promising solution, showcasing significant potential in enhancing the efficacy
and reducing side effects of TCM. This study aims to comprehensively review the research and ap-
plication of nanoparticle delivery systems in both hydrophilic and hydrophobic TCM ingredients,
with the objective of assessing and optimizing these technologies to facilitate the modernization
and internationalization of TCM by synergizing traditional medicine with cutting-edge nanotech-
nology. Methods: A thorough literature review was conducted to explore the utilization of nanopar-
ticle delivery systems in improving the physicochemical properties of TCM ingredients. The study
focused on various nanocarriers, including lipid-based, polymeric, inorganic, and hybrid nanopar-
ticles, and their respective merits and limitations in delivering hydrophilic and hydrophobic TCM
components. Additionally, specific examples were analyzed to illustrate how these systems enhance
the solubility, stability, bioavailability, and targeting capabilities of TCM. Results: The review re-
vealed that nanoparticle delivery systems effectively address the inherent limitations of TCM ingre-
dients. For hydrophilic components, polymer-based and nanoemulsion systems significantly im-
proved their stability and facilitated targeted delivery. Conversely, lipid-based and polymeric na-
noparticles were found to markedly enhance the solubility and bioavailability of hydrophobic in-
gredients. Furthermore, the study highlighted the potential of these systems in reducing toxicity
and improving therapeutic outcomes through precise control over drug release and targeting. Con-
clusion: The integration of nanoparticle delivery systems with TCM offers a novel approach to over-
coming the traditional challenges associated with herbal medicine. By leveraging the unique prop-
erties of nanocarriers, we can significantly enhance the efficacy and safety of TCM, thereby paving
the way for its broader application in modern medicine. This study underscores the importance of
continuous research and innovation in this field, with the ultimate goal of realizing the full potential
of TCM in global healthcare.
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1. 5|

Ry, fFAThERIRIBEE, T AERMERIT MM i NS RRTT I A4 AT BRI
Mo BEEIRBEARA R, B 25 ML FE B AL 2R H s k. SRT0, o 2578 8 AT R A b T i v 22
P, aEPE R BRI ARG RENEE . AN RN LA A VE A R A, XL A R ] T
PG N AT RO . BRI, SRR R, DR E R AER I EERNRTTROR, B
N T BRI TR B E 5 1] AKEARAE R — M AT I 2538 T B, P 2 ELAAL AT R 18 AL
B GPRBIRL I REELE 10~100 nm 28], S54EY70 7 RIEML, REMAELEYIRA SN, A% s
HAEM, RO ERSENE . EFEAEMRE IS, B PORBRLEIL RS, T2IA RS

DOI: 10.12677/acm.2026.162739 3264 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2026.162739
http://creativecommons.org/licenses/by/4.0/

B

75 70 SR 24 AT DA 3 R AE G OKAORE P 748, SCBIL 25 RO [ I RN 20RE T ey 25 W RO R PE AN A
PRI, FEAREIER . Tk, 9KBURLEIE RGE P ELSURI N AT H 12, LR R
JS2FH RS AN (2] KR SCISUER], PRI IE 22 8 7] DA o 25 A2 € PR [3]-[5], BB BG, R gk
3% ARG P ER 250N F I 2xiR A A D, (ERZ MR I T AORBOR I A SR ] #5735 D&
FESL LR E T 24 W7 BRI R IR o AHELZ TR, ARSCHE A AR BN K UKL 16 2R S8 SR K MR AN B
AP G 7T 5 N A L, 3D RE T ERIIEE S04, BAERA RIS PUREAR 5 R
RGBT AME, HES P ER 25 BRI AN B B A e . ASCHIBRT RAE 456 704 7 AR R KR
PRI ER AT, IR & BARTh 2GR RO, SR T A VRIS 5ENE, DA ORL S 14 F GEAE 22 24540
SRR B AL T O AT AR B UL [6] [7]. A AR BURLIEIR R G4 P B2 25 SUR L B 77, (B
Tyt 1 22 PRk, AR RIORE 4 1) 6 ANRAEBOARAN L « AR BEARAT Dy e 2 e VEVPAG S = . 55 P 25 24
HAERINLEIA w55 . BRI, ASCAUESS 7O T FURER, BHR 7 AKBE R T A E 5, B
e b e A GRS IR R GE, AR P R 25 WU SRR, N ER 2 AR R 5 B8 o
WA
2. PEHPIEHNAKEERS

Bt R 2 DAL A [ B A B AT HERE , AOREOARAE Fp 253X FP I R ADZANA N, 9KiBiE RgiC
AR R P 2 RS E I S AR R AL A R AT B BT, 9K T B N
KEAR . REMPUKEA . TR BN ZAGORE A . REFh B ARLE 25k h B A 45, (HHMN
HIE ST LR G B RE 25 ey IV BRALIE T V6 T /R ARk AR EEA R A (LA 1),

Table 1. Classification and characteristics of nanocarriers

=1 WRBEHN T LSS

AR PLr A
i R AN A A Gat7/ ik asu s Sa sy S et R 78 PRI 2 R A% 1) A7 2 17 /[ 8]- [10]
LIS AR I % e (6, AoE PEar AR FLBRA B [11] [12]

LEZRALN SRS i O 17 24P s X RE T S 2 - BAARIAR ELAE A [13] [14]
REMAPAB W EEZTNAY), ZRIERER AR A AR A 75 2 [15] [16]
TEHLAAK A HAHNE . 6 SR AR BN A Y 22 4V R PRAL[17] [18]
AR BN LA AFAMEMLR, SRR Z IRl FRREA, AR [19] [20]

21 RES5RA

AR UKL 1A R G 259, B TR CH A AR 0 P o B A 9K TR, DASR e 25 CE AR N 11
ARNE o BRI NI SCE 29 RVE IR L ARsE k. BRI AR R, AT B iy T R8CR I
BRI [21] [22]. AEHPBE 254008, GAKRLE IR RG] T b 2T VE O Ik, Talik TR G4R 257
AR PR, 5 T3 R £ 11 RN 56 77 T RO B WAL A4 6 1)

2.2. HIE&TE

AR IR (R 1) 26 07 15 2y NV BE AL A . BRI A S AL . ORI L R I P A
AR, (EBURL A2 — PERRS E PR R BOR . A2k Ml I R i P IR MLk A, AR BT AR E I
ZARITRL . DKL) R /N« T 25 SR T RF AT 0 388 8 R0 R A R 3 R, DR L] % 1 R A DA O v 28
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PR GER e [21] [22].
2.3. PRFFIESE

B0 TR GO FAKPERIBUK P2 52, KI5 45 2 SR o I P T E A
%, WSR2 BIE(E 2).

Table 2. Classification, characteristics and hydrophobicity/solubility guidelines for traditional Chinese medicines suitable for
nanocarriers

2. MAREEST I B RRRUK R ERC iR

BERT WARDE SKMRERN UG REEEE  RESAR
gamiit PO TR ety ewkr (i) 5%-25% ﬁﬁifﬂgg’%*ﬂ
Rii_RPLGA, dohkkd () Aokkokn (f)  20%-dose 2 HIRR

TEAGEE - SRR YKRI[37]

2.3.1. FkMEHZ

FKMER RS BT K, (BHRBREEANRZE, Kbk RG] RHKEEME, RS Ygk
FORLEC R AL, PR m AR RN RS e M o SRR YRR EAR A BEAG RS 254, 3 P AE I ) 3 28 1o 2
HHSEILGERE, FEETAITRCR[23], W 1 FTR. BEFRERE, FET K PER R AR R SR K P 2 R
SEFHEETE TR, LK ZGWITE AR N BOVE I AT [24] o Bt a0, 385 6 HLIE P 00 E LI i) 4% 1 [ A
B TR AN K R T K RS R B B K ML B 4, W AR 205 PR B0 TEAAR N A 280RE ORI B [ 3332 [ 25]

2.3.2. BkMEHZ

B KM A 24 1 TRV /K T AR DR F BB AIG, oKi ik RGBT RE ik R AWK IBURL 2542
SRR RI AR E M IR K A TS F T 00 BB K M R Ay, SR B9 R 45 1 I R 4 TR 2EL R PR TBUA T
N, IR B ) IR IR R [26]-[28] . SRTAT, JE ST BRI AR VAR A It AR s M etk — B4R, TR
YRR S 23R AR EAE R, DA e Bt AR A [29]-[32], Wil 1 Atas. B, AR B fkghk
SRS 68 Jo TP A A 5 R T SE I 2 DRSBTS, B SRV TT ORI BRI EIE L, Bt ARk
SUR 308 3 1 R A 4 ) T S ZG ) RS AR R, 3 SR IR T AR IR PR EIAE FH[33].

3. KB ERGETEHTERIN A

AR IR R G P PR 25 WU A N JE s 1 AR R IR R ST 705 R I A A 58 v 2859 P o R T AR A2
R VERMEMIRI BT . VF 2 R 253E e Ry, QRS MR, BEESE. AEMIRSE, BAT A2
BEE, HAZIRTHAKEEZE WARGEMR, RN R A 9K EOR K K AT K B AR O A
DIz e ] A TR, R T 2 AR R K B A, s I R A KR LR - &
3 LR (PLGAYAAKLAN T2 FERE G KIRL, AT LLSEEAS R R e RS HEIE% A7 J3 sl h 25 i DAL AN
[E Prfb[38]. 2t — iR, RRGIHENRUEEAE “RmEMAME” , HEEREARNTE
JRASGE  FTTIN A28 BT 1, AEAE IR AR ARL 5 o 2570 1 Z 1811 731 [R) A EL A R 0T 2R 38 5 R
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AT NHIERIZI A B E B FE G T A T A i o A K s 2R 0 5 o ) B 3 3 22 ey it /R A Y A5 3
HIIRE, 2. EERSET EIEIE T - HEARNY G A2 R E VO R AR OB UKE[39] [40]: T AA
DFeIE . FRIE SORE RS K A R B 5 T P B X 2% B PR PR, AT 5O S K AL SR SRR Bl 0 2 [41] o
[, RORCHE N AR IF AR 7, S BRSO R R A R AR TR A 3 A A BRI IR S5
A2, ISR TS 2R T F A R, 5 R A P vt B PR P JURE P 775 B R 2 B L AR B R 57 R BIL[42]
TURE S A5 77 27 8 2 (R ARE WIS 0 P A ) 5 S X 3B [43] . HEN AR JE 45 ToVE A R0, 250 ] REAE VA T
RFRITE Fp B PR 0 ) 585 IR R0, DRI A A B e S (A B 1T 40 BB ) T T E N 75 45 T A
R7OREEMTT . MAh, AR B R T RS B IR OKIORE (1 A W B RN AL R O A B R, AR T
b CRHMT R RN R B [44] [45]: PEG At 5 AT BRI B 2 IR B I SEA AR PAIS [, {HAB AT RE R
20 M BB B AN T B A8 T i, AT 7 B B P B0 T A B o B U 2 5 T i A ) T R 9 ek )
RO &, DASKIUAR E PR 5 413 R 1 B 25T i [46] [47].

Q nano-particles
active ingredients of Chinese medicine
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Nano-Particles: 9K ki, Active Ingredients of Chinese Medicine: H1243& 14 A4 Endocytosis: % 1ER]; Endosome:
MIP4A; Stimuius-Response: JlJ¥4iS; Proton Sponge Effect: Jii 1 HF 40 AR & —FHE K25 R girh, JoHA
TEH 6 3 0 T PR B P R, R TR S 2 A RO R . B R AR T 4R Bk N A S
£ 4H I P4 T44 (endosome) BV B (lysosome) T I Z5 R JBGE 7

Figure 1. Schematic representation of nanoparticle drug delivery

B 1. R 2 iEE R EE

3.1. FEkMEPE

3.1.1. F-&2E(Salvia miltiorrhiza)

PRI & A FH S PR AR sy, B DR Pra S EETE, B4R A
EVERE o AR EOR, 4 PH S B 9 R A0 SR AE SR S AN KU B i e, W] R 3 i AR e I
AR Y. B0, Ren & A 43 A 2 H(BSA)E 2% — AT HH(DHT), ©E0s 7 HIE MM A
V. MEBCTFE DHT, DHT-BSA FUKRURLE A 3 Eh/K i (VA A B R 3 m, R I X PC12 4l AL,
TR R o b4, DHT-BSA FEMBR AR e 3l 12 27 R, $7m HnT BRI R . FH i 5% [48]
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3.1.2. HEZPE(Astragalus Polysaccharides)

PR S AR 20, BAA W3 N B R TR UM TE e . SR, AR 2 I ) AN A2 PR A
THMNH . B R K2 R PLGA GKBURL AT LA 2 52 T HAR Y AR e YEANEE [a) PR . T, Xu
SN T pH WA PLGA KSR, LA EE OVA FIEE 2 BE, 45 5 R ix Lo gl K kL i 25 1658 1 4
P NERE S, RIS AT I /1[35] .

3.1.3. HEBER(Glycyrrhizic Acid)

HERERAYTIR . POSHEEABEIEHN SRy, 2R T HAUKE . i H iR e
PLGA ZKRRir, {235 B HAE VER AR I B, Seal K Rz HI R . Mahira 58 ABIF 5T H RERR -
PLGA K RIURLAE Kl i 2 A5 R b S L 35 ORI VE T, R E (M VR YT R [49]

3.1.4. $RAAHRENEI(Ginkgo biloba Extract)

FRAT R A B 2R oy R PUAAG . P S ig e AR R, I K EOR ] DUA R
FLIS AR BEANEE M M . Owczarek 55 A il £ 1Y) 72 SEE G K BN LE AR S R I H X e 40 PR A e B vE 23 1%, BT
JE g 71[50].

3.2. Bkt

3.2.1. BEHE(Artemisinin)

T i R AEATIEA R, DRIE KRR ) 7 N o 3 I 1t 40 oK UKL P 47 8 T DA Y 2 92 v L i
PEANEL )M . Wang &5 AT A BRI BE ) 326 15 22 G0 M) FH 2 A= gk G ) 20 200 B IR 1, S 30075 38 3 O 1)
ik, H9R T HUERCR[34].

3.2.2. HEW (Matrine)

WS —MBEATR . PURIE IR 20y, PIERE KRR & R . B S g
KIS DRGSR, Beih TR IMB IR o S MUK R, W25 58w 7 A m i . o,
Tan S NMAFTEIF K 7 H Se bl 6-TEBR A1 1 S0 E 14 R g oKk, TR IT 4 4ifh, 25358,
AR IIORL 2 I R A R BE R PE R R UR B ORI AR A VR T 18T SR [51]

3.2.3. FABRHE(Triptolide)

AT T Z P R BT RN S A 7, SR R 2L R R A T L R S o I oK
AR, AT LR E 2 T 2R B R A R AR BTG LGN KRR, SR R BE [ 33k, gkl xof T 5 4 2R 45245
i, 255 NBFFUIECA 78 A B R AR R AR YK BR RS R I 1 REF IR REa fe /g, @i IR
B R 52 40 bR A S PR S B A ARG, R TV E IRl PR B FH T [37]

3.2.4. EHEHE(Curcumin)

ZWR R MEAPR . A EEZ ISR R 2 e, Foln RN FH BRI g 52 31 R
il o I8 R 22 T R B RAEGORRURL Y, Q0BRGN KO BOIG oA, AT DL 35 5 FLAE A A v AT
VIR EE . Danafar 258 N AIFSE R, 250 R 1AM AE R FE 9 K RIUREANAN RE 6 S I 22 3 3 1V pH Wi 2
T, I F 7 R 7L B 4 L 1Y) . 2 U S M [31] [36].

T IX G AR AT WL, PRI IR FRGE R ST 1 SR K R 7K M 24 PR A L A R AR R
I FE A AP REBIR AR, B T ZEIER, 398 7T R XS K BRI B A 2480
RASAE TR RE, EWUR T R S A T 500, 3278 AR 8 RO 9K M BHE AR A
AR S A B A E R, e 3 PR .
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Table 3. Nanoparticle delivery systems in the field of traditional Chinese medicine

3. PEAFENPKRFRIEE RS
SRS P AR E AR Thae ik

b, Bk, MEIIMCERER AR
RS TSN VE A [ g K ks e
i e e+ e Easokms SR

. G . GO S e wres momg  ROFIRL
S g, srseempies e R CRAE gt o
— KWW G, womos. Potm. Fiib.  BAE - MmOk 18 R A

GRS, PR, bUR. (RRTAS Bk A R [49)
B, B, PRIt T
AR B MR, RAE dE . AR %%gﬁﬁﬁﬂﬁf‘
Y R R
e B, BUME. M. ARA . A A 4 B
s N L BEPE DKL R PR 1] P [34]
- B BURE. P, Bk AMEEEAES SR R
Z G UM e K B AR R [51]
Bkt N
AT Fide. S, BUbA Rk U
Bk PR, P, PoiArEL. e
e G . Sl AUEE AR KR ﬁgggﬁgggif
T
4. JEEERE

4.1. RSHE

AR ITORL I 1K B GEAESE = 250 A2 0 R I BE RN AE i ik v DT T PR B 1 25 3 I el s 241
RIS, 9K PR R L RE s e o L 5 B AW DR R I RE 70, Wl R Ry 1 W e, (25905 %% 5 2
IRHEEAL . IXAUGRETH 7 40T R IR EFR 7R R R . R, URBUR RO IE & B A
77 AT BU 53 T IS IR i, IO AR e RIS o O HE T 4Rt T R U7 1) 26t [52]-[54] - 2R 1T
RAEYRBRLEIE RO R G E LA, LR I ImE 2 Phbk. &5, AT MArEmRb &Y
GURBARFT R TLAR ), PTRESE 2GR N RORREVE, IR 2 B R AR 2B AR T B e )
ZOR . HU AR RS2 — AR BRI R BARVF 2 GORMRIEA N B AT R 1A
R, AHIAE AR B AR ) 2 Ve MR e 2R A . R, XRIPK RG22k,
X e R GERIRE I LR A A 35 B AR R RUNATY 5 B A HL ™ 4% (0 e PRATT ST NP4t [4] [22] [54]-[56].
BEAh, KR 2R GEAE S PR B R A4 A Sh— BOEE BT SR RS e . VP 2 KSR AR AN R B R
UFIRR, BRI A BN rh, RSN A A 55 R 21 T e 3 8 R AN 25 W 1k
Ko IXEF AL KRR TE FAEGUR BRI R E 259 5 0K BORUR ELAE R AL ¥ 28 L
At — 2D R

5 RARIEIEARTE, RS IT REERE RIR T 2 . BRI FEIMLS, AR DR R
Jr R AT RO IR, FTREREAN IR HI S “Ph 7 X0 R, TG i RAE AT
B S HLHI R ZE[57]. BT 9KIEIE R RBERL 22 EANE T RES “ 3R, AL T RE SEUA N 23R tL
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Bk EEh, RN Z LR AT R TE G R 8 I N SREBOME, 3 B0 Y LIRS R
PRI T 1 [58] [RIL, T 1) R J7 0K 2R e B i EEAE MRS 3Rt < 0p DR 5 70 ORI 10 TR RE
71, BlfEl - BEVRARRL. a5 2 )7 B HRE R0 THRRK S 50K 0 BT AN FE A,
T i v AR R M I B SR U2 [59] - AELL SR YT WETTHR , K B A 3 24 L 51l | LA e W e 6 0 25 5
Wi PP [R]7 BA5R s RN T ONKIBIE VRO LA “ ARG TH0N “ A5 LR P 4ERF By [F) P s (1 B4
SR o BB, MR R SORE AT A A3 #E SRR B Hh 4% B 18] BB, AT B
PR RTT “ AT MARGEHE, IR E AR B a R vk[60]. B, EI779Kidis w7
BOH A i 22 403 25 R 4 5 B Rg e 1, JFRREIEEIAR R 5 “ 1] BIR 5 45 24 (cocktail) ™ HEAT X [
PASSAIE AR T IR R 1 P R R S LG &, AR & 75— 4L R B AT

4.2. RFERE

YORFURLLE 2] RGE P25 P R EAA BRI 77, R R 1) 8 B R I i A0 X 6 2 0 B s H o
B, FERARTE N — PR R & T, BRERE RIS R POR B RIS . TR kb, i 23
FER A o BRI B R R . X — AR AT DU RFSE . KIUBLAE, SCRER R R BIURL 45 2 &
SR ALFIIG R FE AL . REEERSR, RBURIIE RGBT RE A MR EAR, RS RITIE
FERYT 2. B, ¥4 CRISPR-Cas9 %5 Jk [Kl g 48 T H 5 9 K MU B AR 25 A Aok, mI LS ey P58 3 I 1) 82 4%
&M, IR P RESR s 3 Le B VR T T AR S R R o Ak, R BRI ik 5 G2y T AR S A T LA
S SRPUI IR e RN, PR BEBROR BVRTT AR . SR, TS S AR S AN A B B PR A OGOV R I
KT IR B R R W B B A IETE AT HRG, 9 75 LT IR N HIBIE A

A JERE, ARRIIHE TR SRR A S5 2505 AL S A BE R, W Fein ] A Rtk
AT HAKMEG S, DIREEAREME. SRR . A, IR RGCKARE R A 4R
B A AT T AT 1 22 A VR VPG S OCE 2, T PR K BIURL Jy BE A1 45 24 R Ge 7 IR R B o
MIRTAT . 53— A G AU AL el RIS b, DR RS oK JBURL 28 5 1438 B T 6 2 B8 B ATT I T
RUEAE G IR YT RN, X T 56T ORE e e BE PR I ) R
5. &5

AR TORLIEIE RGN 25 T BRI 2P0 ik 22 . AR REARAE il RER it 1 A gz, I
GERER, R R KIE 2 BAEGORBUR T, B2 5T AR K i o e AR E I, T3 e 261
FER NI S I 2. BeAt, GoKIBTRLIE X 2R G000 RE 06 S0 b 25 O BE ) i . 8IS 588 58 B AL 1 70 1
L5y, BUORRURL AT LIRS v E A0 AR A 2R B e, 19 TN 25 A B AR AL AR L, [ A PR ox i R 4L 3 1 B
fEM e —Serh 235 M i AR A7 S IS f A2 P o o) B BRI, oK IRE i 22 48 U] DLE i B 3 5 R
PRy, ERIAEN], PR AN RN S ek, R A A RAREE . B 9K
RIFFBIR S G, RRAEIFREEZEHN T HELGNPKIEIZERS, KRN ERGIAT T S
SN2 SR AT i BB 5 753, HESh R BR 2 Flk b UL R

E&ME
RV FRAERE T 2P 15 98 Ak AR 1] 595 A2 (RA-ILD) HH S 24597 P BF 9 (XM 1202306210003) -
S5 3k
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