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Research Progress of the Application of Carbon Nanomaterials in Tumor Immunotherapy
LIU Xiaojun,JIANG Linshan,Ll Jian®
(West China Hospital ,Sichuan University , Chengdu , Sichuan 610041, China)

Abstract : Objective To investigate the application prospect of carbon nanomaterials (CNM) in tumor immunotherapy.
Methods The classification and structural characteristics of CNM, its regulatory mechanism in anti — tumor immune response, its
current application status in tumor immunotherapy, and its clinical translation and challenges were systematically summarized.
Results and Conclusion CNM can be divided into zero — dimensional CNM (0D — CNM), one — dimensional CNM (1D -
CNM) , two — dimensional CNM (2D - CNM) , and three — dimensional CNM (3D - CNM). Iis structure is tubular, conical,
spherical, and ellipsoidal, and it can load immunostimulants or chemotherapy drugs at the nanoscale. Through functionalization,
precise delivery and microenvironmental response can be achieved, with advantages such as high specific surface area, good
biocompatibility, and flexible structural tunability. CNM initiates effective responses by enhancing immune regulation and recognition,
and improves treatment response rates through multifunctional synergistic therapy. Materials such as carbon dots (CD), amphiphilic
carbon dots (ACD) , fullerenes, graphene quantum dots (GQD) , carbon quantum dots (CQD) in OD - CNM, carbon nanotubes
(CNT) in 1D — CNM, graphene oxide (GO) and reduced graphene oxide (rGO) in 2D — CNM,and nanodiamond (ND) film in
3D - CNM have played important roles in tumor immunotherapy. However, in the clinical translation process, the problems of
toxicity and adverse reactions urgently need to be addressed. It is recommended to further optimize the design and function of CNM
to provide a safer and more effective solution for tumor immunotherapy,in order to promote the development of personalized medicine.

Key words:carbon nanomaterials ;immunotherapy ; tumor;clinical translation
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Tab.1 The classification and characteristics of carbon nanomaterials
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