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Introduction

Candidozyma auris is an emerging opportunistic pathogen

that can cause serious catheter-related blood stream
infections. The traditional antifungal treatment with
polyenes, azoles or echinocandins is becoming less effective
due to resistance development, complicating treatment. To
combat the rising antifungal resistance, nanoparticles such as
graphene quantum dots (GQDs) could serve as an alternative
strategy. When excited by light of a specific wavelength,
GQDs can utilize oxygen molecules and generate singlet
oxygen, which has broad microbicidal activity. We aimed to
investigate a newly developed carboxylated form of the GQD
(cGQDs) in colloidal form, as well as incorporated into a
cGQD thin film on catheters, for their fungicidal activity
against Candidozyma auris and Candida albicans.

Aim of the study

To determine the fungicidal activity of colloidal
cGQDs and a cGQDs thin film on catheters against
Candidozyma auris and Candida albicans.

Composition and antimicrobial mechanism of cGQDs

Synthesis of colloidal cGQDs:
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Incorporation of cGQDs into 5-layered thin film:
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Surface fungicidal activity assay (JIS assay)
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JIS; Japanese Industrial Standard
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Fungicidal activity of colloidal cGQDs
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Colloidal cGQDs (png/ml) Colloidal cGQDs (ug/ml)

C. auris isolate Clade Minimum fungicidal concentration (pug/ml)

A0203-99, A0203-100, 111 1 12.5-25
A0102-44, A0102-51 2 12.5
A0202-80, A0203-98 3 25
A0203-50, A0203-51 4 12.5
A1002-43, A1703-88 S 12.5

Surface fungicidal activity of cGQD thin film on glass

C. auris 111 C. albicans SC5314
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Surface fungicidal activity of cGQD thin film on catheters

Surface fungicidal activity Illumination time series Repeated light exposure
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Conclusions

» Colloidal cGQDs and the cGQDs thin film have strong
fungicidal activity against both C. auris and C. albicans
after photo-activation

» The technology can be applied to catheters and possibly
orthopedic devices to prevent infection
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