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Abstract: Glioma is one of the most common malignant tumors of the central nervous system, and its diagnosis and
treatment have always been a key and difficult issue in medical research. Early diagnosis and accurate imaging are of vital
importance for improving the prognosis of patients; however, traditional imaging techniques, such as magnetic resonance
imaging, computed tomography, and positron emission tomography, fail to meet the demands of precision medicine due to
their limitations in resolution, specificity, and sensitivity. In recent years, the rapid development of nanotechnology has

provided new strategies for glioma imaging. Nanomaterials have demonstrated an extremely high biomedical value due to
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their unique physicochemical properties, including the small size effect, the surface effect, and the quantum size effect. In

the field of imaging, nanomaterials can provide a higher resolution and a stronger signal intensity, thereby enabling

accurate detection of the tumor microenvironment. Through surface functional modification, nanomaterials can interact with

specific molecules in tumor cells or the tumor microenvironment and thus achieve highly specific glioma imaging. While

nanomaterials have shown great potential in glioma imaging, there are still great challenges, including the issues of

biocompatibility and toxicity and the need to improve targeting and imaging efficiency. Therefore, a systematic review of the

research advances in nanomaterials in glioma imaging is important for promoting scientific research, guiding clinical

practice, and facilitating the application of new imaging techniques. This article reviews the recent research advances in

nanomaterials for glioma imaging, discusses the characteristics, imaging mechanism, and application of different types of

nanomaterials, analyzes the main challenges, and looks forward to the future development of the field.

Keywords: glioma; early diagnosis; precise imaging; nanomaterials

A I BT TR VA A, R K oy HAR R M AR
P, DL A I 5 2 (blood—brain barrier, BBB) ITELE . K
J IR HORG 12 W7 2 IR YT W G 3R, H Y 2 e
K5 i gg 1 LA 3 TR I BRI T S8 1A 7 45 SR I
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based contrast agents, GBCA) , il 4 — 3. 2 3 = i H. L. TR
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B A R, 3T 28 5 40 28 35 IR (cell-penetrating
peptide, CPP) BKG I B M . CPP AN 38 T 44 K ok iy
20 B 2 3 RE T, 30 X R VR 2T U T8 I BOHG R) (urokinase—
type plasminogen activator, uPA) HA7 F¢ 5 P sk . X
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gi‘g ;ﬁi S;izﬁﬁﬁﬁi?i ;Zﬁ Z’;;j‘;?ﬁ MRTFLL PATARE B2 U 4 PG 57 5% 25 51
W LT b 0 r b SR e e e T T TTEA R JERHCA K BRI T HEAL 45
A E b A CP AR L s Ay D)o RO T I SRS R A PR 0 MRY
FLI.MRI/CT MRI/FLI/PAT, ZHZS A% 7T DL [R]

P2 TR PAL ISR . 900, Yang %531 T CP 4y
T ZE5 1R B o BT, MRT B e 1 g DI ey fige 79 A2 1k

KR T, HAE 1064 nm AL H A 43 mL/(mg+ cm) 1Y K TH
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AMBI-VRGD  RGD AF3Z 89 B 2 MR B 4% L 4 i 5 3ot v JE LA 4% 52w 3 7% AR R 1Y
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