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[ Abstract] Breast cancer is one of the most common malignant tumors threatening women’s
health worldwide. Paclitaxel (PTX), a natural diol compound extracted from the bark of Pacific yew, is
one of the most effective anti-cancer drugs for the treatment of breast cancer. However, the application
of PTX in cancer therapy has been greatly limited due to its poor water solubility and low bioavailability.
The emergence of nano drug delivery system can improve the solubility of PTX, increase its
bioavailability, and reduce drug metabolism, which has a good application prospect. This paper reviews
the research progress of PTX nanoformulation in anti-breast cancer treatment, providing a reference for

further research and development of PTX nanodelivery systems.
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55 1) PTX il 5740 45 PTX 1 5 . PTX fig
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REAS AR PTX VA FE AR )T, (HERA IR R
MEsIESHME Y . aFHERRN, F5
PTX FESHR LA RO A B PTX R 3 7]
DR HE PTX (9 1 iR, $em A A, |
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ARICRF PTX AN[A]ZER 4Kl I EAT 200k, gk
T3 5 4E5CF PTX 9Kl I BT FLAR I VE F o
R

1 PTX44K&IF

1.1 PTX-BERk

FHAL T @ 7], BEBTA (liposome, LPS)
PIPCFLIRRROCR T W3, S50 AATR & Y
AT, JF HAT BN PTX ik 2w A8 507,
St O LN 20 M P RV E

Nijhawan 4§ W46 T 7k PTX AU 2 —EEfk
pH U f)-LPS ( PTX-PEG-SpH LPS) , kit Hy
185.46 nm, H/INPPRLARIE F A A1) T 1 5 40 At
MALNBIE . & IR R, PTX AW
PTX-LPS il PTX-PEG-SpH LPS 3K 15 i) ¢ 56 v
43 5 7 832.36 + 742.88 ., 23 894.78 + 1 257.91 Al
57 364.46 + 1 347.11, S5¥fE) PTX AL, d#id LPS
36T DA 25 e 2GR AR B, A mPEG-PCL
3 o D PR PN Rz 2R G 1) U IR B ok 2B K H A
I R PR PRI, 58 T AR ). RS
MIFEPEDFIEAE B, PTX-PEG-SpH LPS 41 12%
0 ¥ B (half maximal inhibitory concentration,
1Cs,) fH 4 3.59 pmol/L, &S PTX 41K 1Cs, E N
13.1 pumol/L, % B PTX-PEG-SpH LPS X} MCF-7
L P o A B B

Chen %5 " SR HIHERS 3 IO i 2 S—FRUR M IE A
PTX 3t %% KLA & 1fi LPS ( KLA-5-FU/PTX LPS) ,
SR A% R 130.56 nm, CHL{V A -16.83 mV, fi
L7 A LA AR eSS A SE KA ERE ] 2
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HHEEENE . H KLA-C6 LPS &b () 41 fifg v
W% 51 B A (9 B 69, 3R B KLA-5-FU/PTX
LPS ¥ s, %) MDA-MB-231 4 fits £ kiR 2
A M. ARNBUMIE SR, KLA-5-FU/PTX
LPS B I 0l 1T 81% 9 Mg A= 4 (5-FU/PTX X
} 34.69%, 5-FU/PTX LPS Y K 61.8% ) , % W]
KLA-5-FU/PTX LPS %} MDA-MB-453 4 fitif7 i 3%
MHIER . NS R BR, T /N R AE S
IR RIS, JF HAE AR FRE . BEAE
it B e R LR R A A S R L, R
Wiz LPS BptEafit, “atm.

1.2 PTX-BEWRR

553858 6 U AE e, RE PR (polymeric
micelles, PMs) AU MK, PR 25421
MR EMEE R, Ak, PMs A DGR BECSIRTT,
¥ PTX HHAWBTRL A 25— Rl gk, Db ik 5
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Zhang %5 "G T — R 6 TE 20 B T R
PTX ) pH i 17 1 PMs ( TPL/PTX-PMs) . 34
RSN LS ST, L5 peg/mL [ TPL/PTX -
PMs BT LK LB 9 40 g MDA-MB-231 A 3% /1
FEAR 2 20% LT, W] TPL/PTX-PMs (IPLIR 1%
PEBESR R EAREER, (A& N EA TR
SRPUEE R JF EAEMFERE T, TPL/PTX-
PMs (AN REPE LM PTX 1Y 8 £i5 . W7 TPL/
PTX (1) 2 fi%.

Wang 25 ' SR FH MRSk 45 T ol fa gk
M PTX 5 & —BE-F & W BE (PEG-PCL)
REVB R (DGL-PTX/PEG-PCL) . 7Eik¥6Hk
FE (100~800 ppm ) T, 1% PMs 1 JC B & 19 %5
M, BMEAE 800 mg/L AU R %55 3 h, WALE
T2 4% BaEE I, LA M R
21 it AR F1 Western blotting 45 5 [ 1, DGL-PTX/
PEG-PCL %% 1% B DGL+PTX X L i 965 21 g
MDA-MB-231 HI MDA-MB-468 i 31 i 1E J 5
#, DGL-PTX/PEG-PCL M40 MIIH T3y 35% .
28%, DGL+PTX AT 2R 12% . 10%.
1.3 PTX-8&%
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24, H FA-CS-CD/BM-SA £ i/N AR A IR
I HAEM EE T, PTX—17 2% A4 W i v 1f 3
Fo PTX AR (e KA M 43% ) , FBAZ PTX 4
Y HA 2 TR VR RO B 4 B BRIk
PTX A A4 (1) s BT g IR nT A PR Hm o g
B 5K RSO AN R B2 AR S 1 S A1 AR
Je R ) B
1.4 PTX-ZHK B8 R

i EL A L A P AT 4 iR 4 oK 25 A IR T 3 1R

(' nanostructured lipid carrier, NLC ) 5 40 i Y
ghf, NI HEE A0 X NLC (9 1R A, (A5
PTX 5725 5 15 L M 20 P EE L, 498 5 e e 0 o)
PEFRMR A RIAE A

Kim % P F7e BBk 6128 PTX A9 NLC, 4R
J5/hH4E RNA (small interfering RNA, siRNA )
8 B¢, P-NLC—Chi-siRNA 1 13 3t 2 4 99.96%,
E AR AR I AR PTX Wt ZEAE f198, PTX 18
BARN TR L, 29D fEFLIRIE /N
AR AL A0 M B O I 2T 4h (DIR ) 26
JURHR NLC #IFIAER N 5045, # 85 DiR 3%
RAEENAE, LR, DIR-NLC-Chi-siRNA
2 BB AR AE IFDE A MCF=7 b 20 24 rp, U
DiR-NLC-Chi-siRNA SZEL T Mg ¥ 46 . 14
P-NLC-Chi-siRNA J&7, MCF-7 s K/ % T %)
A A/ T 13.86 fiF, If HALZUm B2 40 A B s
P-NLC-Chi-siRNA HA 5 3 (1175 5 7L 9 20 A 0
T-RYREST .
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BEE B R EF S5 1, B R RS e T A
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AR AR ) A K BEBE ( PM—nano ) o 7248 445
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o g kR A, W4 T PM Ak A9 3R PTX /Y
SPION. it 2 41 g A 4% 3 & 7% SPION/PTX/PM f1
YRR R, SFIPEIREE N 142, SPION/PTX
FIER5 R AU 46, MTT 455 R, SPION/
PTX/PM 5 iiif # PTX #f b, SPION/PTX/PM Y 4fi
Jift]FE PR AR, VA YT 48 h )5 1Cy, {8 M 5 ug/mlL.
ZH LG A4 YL (5 B R, SPION/PTX/PM 497 41 3%
PR e e B R AR K AR, AR 92.14%.
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1.7 PTX-&EBHIEZS

% J& A PMLAHE 28 (metal-organic framework,
MOF ) H4:J@&BsrFIEA B RAERE T A MLk
AR, BA LR, SRty gt
DIhe. EWHHZEE . Mg, MOF Xf pH. GSH
Uk, AT SR RO il R B2, TR ARG
M R 3 A

Hamidian %5 "' DI PCN-600 N 2% 1A 111 2%
PTX, M 5% Ho bt 3L AR % 1F . PCN-600 /& — Ff
AFL MOF,  HynpubkdE sk Al Fe 37 s ST AL AL, W]
PR AL 24 R e R R B AR A S M. PTX 7
PCN-600 I~ [ 11 2% % 0 87.3%, X % ] PCN-
600 BE 9% #5 7 A RI6 7 BT, PTX-PCN-600 7E
pH=7.4 04 B 58 b SR B0 R 38 24 h By AT
PRS2 B, MTT 25 51 & 7%, PTX . MOF flI
PTX 71 % PCN-600 [ 3154 1C4, {5 51} 39.6.,
489.9 | 50 pg/ml, X & H T 2k PTX A9 PCN-
600 7 ZL B Z B MR RER 25, (145 040 i
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PRI TR PTX,
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HNUMAE AN A SR I (A BE 6L, Ties 20 AT
A= AN IAMA T 2 5 Mg (/)T ORI JE L IR i
JARZE . FAE L R A B 2

Wei 25 P75 IncRNA NEATI1 £ 2 3 PTX
i 25 1 R 95 40 IS ( SKBR—=3/PR ) i B 19 Zh b <
o A5 I AT A Transwell ST L0 R BH,  miAIK
NEAT1 7] i 240 ] SKBR-3/PR 2 fifd (1 1T %% fig
1 CGERRI A2 50% ) 5 AR B
7R, NEATI1 % K31 2R 58 FH ¥ SKBR-3/PR 4 fifl
JAHIT GO/G1 #1. SKBR-3/PR i i ¥ A A% 33
IncRNA NEAT1, 755 U i ™ A4 PTX ifif 24
IR HE T #, NEATI /£ A miR-133b ) B0
PEWELR, BRI CXCL12 J- 30 i 0 M 98 40 e
R 20 A BE AR RS L S PTX i 2575, PTX A
[i) &9 2K 1l 771) =22 (] (A 0 R s 23 BT DA B FH 4 5% L
# 1.

R1 PTXGRHEFINAEE. REUARERZ =X
Table 1. Comparison of the advantages, disadvantages, and application scenarios of PTX nanoformulations

AR U AR BN
LPS REUZSSH e PTX B RIS, 2 RINRUEMEAIR; S riEmemt RIS
AR BE 15 PR EARL AT W RGO bR, AT
FEFR A
PMs IMEAR , Zathey . Bea MAGTRARR:  IRFOR SR EE; di BRET
IR TR O A
HEY AT LA 2 BRI FEHCEARMELUR I A5 (RE) BRHILIRE
MELL S R4
NLC NLCHl R4 ARSI UL AR e L f ik KIRUErE2z A FLIR
g50, R Z S RIANAY), ki
> TR B PR | RUEMELE . KOBERR LG IR T BRI M 25 254 LNl L
) . BRVEFLRE
(LR SAE HATOREREE, KRAAERR, SCBUMMRRORG & L2220, iAm; SHiiiy  FRrslive . 2kt
KeREZ, Tt WAME BT RL ) R E 4141 FIAEAEN, ATRES BRIl FLIE. (R well
FLIRE
MOF ArRERSLESE, HZhhbn; pHIGSHALEREZS SJEeST (fllnre™) KINEHEAH QS THIDRE RN
Teits FAMEN VA
LIRTALS RIRAEPANE . Rtk . MRk W ad B le, MELISSBURRI A ™ ek sLlve . etk

B A NI A o) 0] 0 SR ALl e A AL, e
SR, ATV T 2

FLIRE | LI

2 PTXZAK HI7 89 lls R 0 12 R

NK105 H#A PTX MZFEH PMs gHK 5
— TGN} 123 44 FLN g A 04T T g 45 R 3k
B, NK105 ZH 1% 5, PTX UL PTX [19 24 4 vk i
{8} 22.10, 3.095 pg/mL, NK105, PTX 4 ) %
2% i R4 ) 41.9% ., 45.9%; NK105, PTX

g ek R A A A 0o 9.1, 7.8 N s

NK105., PTX Zp A S AE77 00 27.5. 324 4
A, NK105 411 PTX 4175 & W E gt . i
M J A A7 0 e P A A A O P D T A
WEES, ZFHITPRORM H 2 R A NK105
2 5] Rl i 2 78 s 3 i AT PTX 4 (43
Sk 64.5% . 82.0% ) , NK105 41 J& FBl jdui #if 25
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I A8 & AR TR A R )R 3 K PTX 4L (o 3
26, 1270 H) , ZHEITFRCEAMML, {H NK105
7 N/ R

Lei % P PRA T 90 K J0RL (4 28 11 45 4 7 PTX
(Nab-P) 5% # PTX 7EZLARIE Lotk B T Y7 Ak
e 4k, Nab—P 2R 2 G2 L B 2H = 21%
(RR=1.2195%, CI: 1.07, 1.37, P=0.003) ;
Nab—P 4LH4 DA YT A BROE 228 M R LU IR )
33% (RR=1.339 5%, Cl: 1.17, 1.51, P<0.001) ;
Nab~P A7 41 1) 952 95 iff J& o A8 1 KU BE X B 241G
11%. BtAh, Nab-P 4 56T OGRS N,
BB IXUR 14 = 4 2 PR 4 B/ . 7 281 ) g 40
FLIR I R 0 T e A AE R SR A A Y, 4R
1M, Nab-P ;=4 (9 &IFEH LL & B PTX 2D, X 3R
Nab-P 7EFLRIEIGYTT 7 T HAT L8

3 4iE

g LA, PTX 9K 25 R G e 7L 1936
Jr B T BEE TR BT IR
WILPS, PMs. AMAMAKSE, FEANFFEREE [ #RAE
03 PTX Wit 2z . AR BEAR . Bk 2 )
M, PR T YRR (LR T PTX 4k
700967 LR A I A IR IS A L, B
F A PTX 44K ki fl PTX-PMs, ifij HoAth B
RIGORZEAR (MOFs , SMMA | BE( A= KR EUARSE )
WA IERE IR B B, I REE AL R A

PEAh, PTX YK AR ZE )32 B+ g ia
J7, SR, AR B AR AR [
Hi—, —SgRERIAHl S T2 EBIE e FiE
PEAR . WA, MELLSEE AR A 7=, AT L
i T AR =, R A o s B R A
AR FE 5 TR AR B AL GE i R K A |
M| SRR A . 5, TRIT R ALK
AR, BN A R AR BT RS
HE—2 P PTX Mgk it . A sz 259
PR, S5 iR SR A E R, BRAIRAS BRI
B2, TR AR AR N REAUR, 7F
il g AR P TR AN 2 RE, AT LA BRI AU
FOR AR R TR (FIanERRENS . Do~k
W3R ¢ —FEBRFAMR IR ST ) |, SUe R DRe ek
(s i 7 - REEmRESY . &
BT PR — AR R (IR ) . SRS o B AR (B4
pH HUBRA AR ) o feJa, HATCIUESE PTX 5
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FoAtn 254y L Se UG AR HT, T A3 2 29 K A 551
SR 259 . T4 25 i a6 5245 R
PR RN PRERG YA H A, sl i fl v i 4
25y 7> TN TCIEVERTZ5 701, AR 7Rz 4
HEA IR 2000 o P B RS, AT A
PUMIETEA .

Zib, MEEDOREARMARIARE, X PTX i
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Ay 25 S B RIE Ak, JUIEE PTX 4K 551 fE
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