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[Abstract] The crisis of antibiotic resistance is one of the most pressing problems in global public health. To solve the crisis of
antibiotic resistance, more and more biological nanomaterials are applied to antimicrobial in recent years. Nanoparticles (NPs) are a
class of nanoscale materials with unique advantages compared with traditional antibacterial drugs. However, the application of
nanoparticles still faces the dilemma of poor targeting ability and the possible damage to normal tissue. In addition to improving
efficacy, targeted therapies allow us to use lower concentrations of highly toxic drugs, thereby reducing the toxic side effects on
healthy tissue. Therefore, how to improve the targeting of NPs to bacteria is an important issue today. This article will give an
overall introduction to nanoparticles first. Surface modification, stimuli-responsiveness and biomimetic modification of cell
membrane, three common bacterial targeting strategies will be introduced later, including their basic mechanisms and the latest
findings. The advantages and disadvantages of the three strategies and their future direction will also be summarized. A general
picture of the developments in this field will be provided to readers, and it is hoped that new ideas for targeting bacteria will emerge
in the future.
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Tab 1

Category Advantages

Surface modification High targeting efficiency, various forms
Stimuli-responsive

Biomimetic modification of

Prolonged circulation time, cell-specific targeting, detoxification

cell membrane

s DN TITSE S o) P S SR A 0 R 2 5 A P07 £ A& A
(9 NPs, ] A 5 14 40 Bl 5 AN [ S 2 i 14 2y
REZE— DN . BRILZAE, NPs i 4: B2 4k LR
B A K IUT 2 Ma AT R 2 i S RO P ) 2 BRI 2 —

ARLETF IR A DU NPs 7 24k A K . TR
Uil LA R A W B 2 E S A SR R %5 0y o (HEVIRT
NPs 9 384 TR 24 20 B A A= P 5 v 7 S ik 1 3y oy
&, T Ry E R EL.

F 25 /41 22 75 BA/Conflict of Interests

P A AR 7 AR 45 v 58

[1] NAYLOR N R, ATUN R, ZHU N N, et al. Estimating the burden of
antimicrobial resistance: a systematic literature review[J].
Antimicrob Resist Infect Control, 2018, 7: 58.

[2] BAPTISTA P V, MCCUSKER M P, CARVALHO A, et al. Nano-
strategies to fight multidrug resistant bacteria-“A battle of the titans” [J].
Front Microbiol, 2018, 9: 1441.

[3] MILLER K P, WANG L, BENICEWICI B C, et al. Inorganic
nanoparticles engineered to attack bacteria[J]. Chem Soc Rev, 2015.
44(21): 7787-7807.

[4] PAUL E. Chemotherapeutische trypanosomen-studien[J]. Berliner
Klinische Wochenschrift, 1907, 44: 233-236.

[5] GUIDO C, MAIORANO G, CORTESE B, et al. Biomimetic
nanocarriers for cancer target therapy[J]. Bioengineering (Basel),
2020, 7(3): 111.

[6] LI J L, CHEN C Y, XIA T. Understanding nanomaterial-liver
interactions to facilitate the development of safer nanoapplications
[J]. Adv Mater, 2022, 34(11): 2106456.

[7] WANG W, LI P F, XIE R, et al. Designable micro-/ nano-structured
smart polymeric materials[J]. Adv Mater, 2021: ¢2107877. DOI:
10.1002/adma.202107877.

[8] NATAN M, BANIN E. From nano to micro: using nanotechnology
to combat microorganisms and their multidrug resistance[J]. FEMS
Microbiol Rev, 2017, 41(3): 302-322.

[9] YINIX, ZHANG J, ZHAO I S, et al. The antibacterial mechanism
of silver nanoparticles and its application in dentistry[J]. Int
J Nanomedicine, 2020, 15: 2555-2562.

[10] DONG X L, LIANG W X, MEZIANI M J, et al. Carbon dots as
potent antimicrobial agents[J]. Theranostics, 2020, 10(2): 671-686.

[11] AUGUSTINE R, KALVAN, KIM H N, et al. PH-responsive polypeptide-
based smart nano-carriers for theranostic applications[J]. Molecules,
2019, 24: 2961.

[12] LANDIS R F, GUPTA A, LEE Y W, et al. Cross-linked polymer-
stabilized nanocomposites for the treatment of bacterial biofilms[J].

http://xuebao.shsmu.edu.cn

Advantages and disadvantages of different targeting strategies

Diverse conditions, simpler and more reproducible
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Disadvantages
Short circulation, safety problems

Technology limitations to provide stimulus

Technological complexity, lack of raw materials
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