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Research progress on smart responsive nanocarrier systems for drug delivery
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Abstract: In recent years, smart responsive nanocarrier systems have attracted extensive attention in the
delivery of anti-tumor drugs. According to whether the active targeting of smart responsive
nanocarrier-based drug delivery systems, they are divided into non-targeted smart responsive nanocarrier
systems and targeted smart responsive nanocarrier systems. The latest research and development of these
smart responsive nanocarriers are reviewed. At the same time, the existing problems of smart responsive
nanocarriers are summarized. Compared with non-targeted smart responsive nanocarrier systems, targeted
responsive smart nanocarrier systems have more advantages. In particular, smart responsive nanocarrier
system targeting specific overexpressed enzymes in tumor tissues will be an important research direction for
nanodrug carrier systems in future.
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Fig. 1 Methods for targeted drug release
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Fig. 2 Schematic of a drug-loaded, multifunctional, stimuli-
sensitive nanoparticulated pharmaceutical drug
delivery system (NDDS)?
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Fig. 3 Schematic illustration of the fabrication of NIR-
sensitive polydopamine nanoparticle for chemo-
photothermal cancer therapy!*”’
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Fig. 4 Schematic illustration for the formation of drug
loaded ultrasound (HIFU) and thermosensitive

cerasomes (HTSCs) and the drug release from
HTSCs upon HIFU sonication!®
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Fig. 5 Schematic illustration of Ce-doped-y-Fe,O; magnetic
response nanoparticles!”
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Fig. 6 Schematic illustration of doxorubicin/chitosan-oleic
acid/carbon nanotubes nanoparticles and the drug release
in response to the pH decrease and the temperature
increase induced by the NIR light irradiation(**!
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Fig. 7 Schematic illustration of the process of preparing dextran-succinic

acid-doxorubicin-cisplatin

1.2.2  Bgem o A 40 R 2 My 34K

iR A e JRe et i R RL R g R IR S R A T
PRI VR, (A B A0 i P IR T R Bl e 1k
o R A AR AT, BREE 2 Y i R 7 =X
FEA R 4B E A ( MMP-2 il MMP-9 ) H6-481
HAVE AR B R IR A2PY | a-TER
fifg 2145 . GUO %5 3F) Bkt i v
BT RGN AR R . X R R EER
]S AL BB ( KOGC ) X #2454 FL — A Ak ik
(mSi0, ) M KFLIEATE T, MBIk 4
TERE N2 R (& 8 ). iE— A5t R, H
AU YOR AR BN IR S W TR, R 45 B 0 240 7
ST B-H 5 BRI R T Y KOGC B,
W2 A SRR, NI A 3 259 22 2SR H Y .
2GR AL BB A R AR &5 20 9 R S D
AEYAEEE, B RERHCGER 0TI, RS AR YR AN
[F] P 5 9 S it AN [) ) R TBORE W, DT 3k B e A 3
IR

[45]

® = FHUIBLYRE

K8 mSiO,@KOGC 4L 11 45 LA K 25y e 1)
Fig. 8 Illustration of the preparation and controlled release
process of mSiO,@KOGC nanoparticles?®”

B, DU S5 A7 — 7l i o 28 1 24 K
LYW, RIDHE R 1) B 2 L3 S IR B0
SRS S IESPE S | RN = B o= DRSS 7/ T é
¥, HOuAerr 25 ) 2 i AR At T R A I TR A
Mo EhPRP R R T pH BUR R e (R AT )
BB B EE L, A B RV B AR



* 888 - A 4m 4 T FINE CHEMICALS

%37 %

TRERE AR K AR, DT R I A 2R AR
ﬁ%%%ﬂfLﬁﬁm T PR 3 RE 85 A 7 1
BRI 200 PRI, 29 K 25 W 2 AR 1 1o P b 2
B SRTXE e A A ) A DA E T, HOR KRR 17X IE
wAHL

534k, LUO A PR X4 # i £ K
Angiopep-2 ( Ang-2, HREEWT DVRESPESS & T 1 ik 57
B, AR AL ES A T M A S i, BT LARRh
XU ) ) BN SR FLIR 2 & ARk A T T
ik (&9 ), HiBkmY iaib T YEhmE s
FIVEL A w5 o B R A R e o ) 4 R SRR AR
Ang-2 AJ LI 25 HG h0 9 K ORL - 7 ik & i g o i e
B, T4 FRU R B0 v i B SR AR A B AR AT
PRI N, FE e i R SR A R 7 I R AT DA 48 Kok
KRG . B, TR AR AT 25 W A bR AL
ENUNIE ST = G 3 L e A ELTE 7B (AL B
FNVARTT AL, I 2 o G i R SBIR ) AR VR

W% ¢
— Ang-2
PEG-DSPE ) ’
Qo Rt
UM
o
¢ e
MR AR
SRFEBUCE WA BRI
T
et 7 @JJ (P 3 fo '
- | Q

A

.y O
ZT BRI E
B SN p S A

Pl 9 BaE 3R /A i S B R 25 A 1 il 2 )

Fig. 9 Preparation of doxorubicin/perflurooctyl bromide
nanoparticle drug delivery system!*™
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Fig. 10 Schematic illustration of the formation of drug-
loaded hypoxia-sensitive polymeric micelles (a)
and hypoxia-sensitive intracellular drug release
characteristics of the nanoparticles (6)B”
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intracellular anticancer drug delivery!®
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