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Application and mechanism of nanomedicine in antifungal
infection therapy
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Abstract: The threat of fungal diseases is increasingly rigorous. The clinically invasive fungal infections
remain a main cause of morbidity and mortality in certain high-risk groups, especially in critical patients or immu-
nocompromised patients. In drug therapy, the problems of off-target toxicity and antifungal drug resistance are still
challenging. With the wide application of biomaterials and nanotechnology, more nanomedicine studies have been
carried out on antifungal drugs, such as the amphotericin B liposome which greatly reduced the renal toxicity of
drugs has been successfully marketed. For the unique physical and chemical properties, the nano-drug delivery
system possessed great potential in improving the bioavailability, reducing the side effects of drugs, increasing the
stability of drugs, and achieving cells or tissue-specificity through the modification. This review summarized the
applications and limitations of antifungal drugs. Some nanomedicines were summarized in discussion oriented
around the antifungal therapy, including liposomes, niosomes, lipid nanoparticles, polymer nanoparticles, micro-
emulsion, dendrimers, inorganic nanocarriers. Nanotechnology and nano-drug delivery system provide promising
strategies for the research and development of new formulations that can improve antifungal activity and possibly
overcome antifungal drug resistance.
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L) IR TR IE I, 45 SRR W], S 9K X I B & A 22
REBBA R AP0 s, AR (MIC/
MFC) 4 0.039~1.25 ng-mL", A0 HLH 7] 54 AuR-
NPs B8 26 R A4 AH HLAE A, 5 302 b4 A 2K, ATP G
EA G REREIET . THLPUKA R SR B R
PUEL PR, (R Jo A 9 AR 35 M R AE 1S 0F 50 1 il

3 Hit5RE

TSR 22 (1) . T JE e 5 ST 110 24 T A R i
itk i L, BRI AR B, SRR E AR . PR
WA R 29 BIE R RRAR fR RL, TREEELK I T
WA o AR AE YRR R 9K B A B T (1
G256 TT R I B ORISR A . 49K
BARANZ REMZIIRTT RGHAL T AR A4 2
FEIT BRI AT REME . W B KRB 1 BB 259 7T
W], X TR 25 0 (i AmB), L5 2L R 2R )
R Y5 25 AR AU RN B 2 2 F) 3 2 28R I 43, T {3
—FhAIH R TT 7R 5 R, 9K R AR ) M FEAL
SRR PR M T AR TR 24 PR SR AL T SRR A R A
% EH% R Z:I% 1 [38-41,43,46,49,53,55-60,62»64,68-83])é\ élﬂil: i IZ'Z! ﬁﬁﬁéﬁ] jk?éa
R 22 G 1E DL A S % o 1 PR AL ) B AR 3 M 9 24
Y. Rk, 87 AR VR 2 10, g K AR
a2 B R TR R R R SR R T
5897 06BN 197 7 UL R 25 K ik A 45 A 1 2 Th g
R R IWEFT, T i B B VR T R o 9K Ek ik
5 AR A AR (VR DL S 4%, TR B0
TRNTIEFE o e AN 20 25 /4 28 5 Pk 75 B AT 9 oK

Table 1 Nanomedicine are applied for the antifungal therapy strategy

Nanocarrier Mechanism of antifungal therapy Agent
Liposomes Fusion with biofilm; Ampbhotericin BBE#3%41:43
improve drug uptake and reduce drug efflux; Nystatin!”!
low systemic toxicity; Ketoconazole!®!
surface modification; Terbinafine®¥
active targeting;
skin accumulation and topical antifungal therapy
Lipid nanoparticles Sustained-release of drugs; Ketoconazole!’

Niosomes

Microemulsion

Polymeric nanoparticles

Dendritic polymers

Inorganic nanoparticles

low systemic toxicity;
enhance oral absorption

Skin accumulation and topical antifungal therapy

Skin accumulation and topical antifungal therapy

Sustained-release of drugs;

low systemic toxicity;

improve cellular uptake;

surface modification;

active targeting;

co-delivery of drugs

Biofilms-binding mechanism;
disruption of microbial cell membrane;
synergistic effect of polymers and drugs
Entrapment of microbial cells;

photocatalytic degradation of microbial cell membrane;

ROS-dependent antimicrobial action;
fungal organelles-targeting;
synergistic effect of inorganic materials and drugs

Ampbhotericin BH%!
Fluconazole!™
Clotrimazole!”>"®!
Diallyl sulfide*”!
Itraconazole!’
Econazole!””
Ampbhotericin B3
Curcumin/®®
Clotrimazolel®!
Amphotericin BF7¢0!
P10 peptide
Miconazole nitrate>”
Itraconazole!®”)
Clotrimazole®!

Cationic lipopeptides!®
D186%)
BDSQ0241

Graphene oxide!*!

Magnetic nanoparticle!®”
Iron oxide nanoparticle””!
TiO,/ZnO nanocomplex!™!
Rod-shaped gold nanoparticles!”>

AgNPs!”

1
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