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A Brain tumor is a growth of cells in the brain or near it. 

Brain tumors can happen in the brain tissue. Brain tumors 

also can happen near the brain tissue. Nearby locations 

include nerves, the pituitary gland, the pineal gland, and 

the membranes that cover the surface of the brain.

Many different types of primary brain tumors exist. 

Some brain tumors aren't cancerous. 

             These are called noncancerous brain tumors or 

benign brain tumors. 













✓ Diffusion (transcellular lipophilic 

pathway: TLP)

✓  Carrier-mediated transport (CMT)

✓ Receptor-mediated endocytosis (RME) 

✓ Absorption-mediated endocytosis 

(AME) 

✓ Proton pump, cell-mediated transport 

✓ Paracellular waterway



Nanomedicines have great 

potential to improve 

therapeutic outcomes for 

brain tumor patients. 

The field is exciting and 

developing quickly, with 

research groups around the 

world creating and 

discovering new liposomes, 

nanoparticles, extracellular 

vesicles and medical devices 

for improving brain drug 

delivery. 



Schematic illustration of the nanocomposites combined with chemotherapy. The drug delivery system for GBM 

chemotherapy can be optimized by the composition of nanoparticles, ligands, and medicine.





B Characterization of PLA-based NPs 

and their biodistribution in the brain 

(scale bar = 200 nm). 

A Characterization of 

albumin-based NPs with the 

following histological 

analysis, demonstrating 

tumor inhibition effect 

(scale bar = 1 μm). 

C SEM images of PLGA-

based NPs and MR images 

before and after the therapy 

(scale bar = 1 μm). 

D AFM image of liposomes, in vivo 

fluorescent distribution, and histological 

analysis, demonstrating the tumor 

inhibition effect. 
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B PET-CT imaging of 

radiolabeled core–shell 

SiO2 NPs showing clear 

accumulation of 

radionuclide signal in 

the brain tumors with 

corresponding 

histological and 

fluorescent analysis of 

NPs accumulation in the 

brain. 

A TEM images of 

IONPs@SiO2 NPs 

with corresponding 

macroscopic ex vivo 

evaluation of their 

therapeutic 

efficiency against 

GBM tumors (scale 

bar = 100 nm). 
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 Schematic illustration of the synthesis of 

glioma cell targeting complexes based 

on Se NPs, TEM image of Se NPs and 

histograms of drug permeability and 

cytotoxicity (scale bar = 10 nm). 

Bioluminescent images of 

the tumor showing the 

specific accumulation of 

Au NPs in the glioma and 

the anti-tumor effect after 

therapy. 

Schematic illustration of the design 

of Ag NPs and ex vivo imaging of 

the accumulation of Ag NPs in the 

brain tumor. 
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C Scheme of synthesis 

and TEM image of 

hybrids based on CDs. 

Ex vivo analysis of the 

main organs (the brain, 

heart, liver, spleen, lungs, 

and kidneys) of mice 

after a 30-min 

intravenous injection, 

demonstrating the 

accumulation of 

nanohybrids in the brain 

(scale bar = 50 nm). 





















Which method is better?



Professor · University of Tennessee Health Science Center



Cross of BBB 6%





DLS= 75 nm

PDI:0.3

Control released: 48 h””” 30%

Intra cellular uptake : More than 80%



Free DNZ Lip-DNZ



However, there are 

still significant 

challenges, 

particularly in 

creating solutions 

which are highly 

efficacious, clinically 

feasible and realistic

Most published research shows 

technologies which produce moderate, 

but not transformative, improvements 

in brain drug delivery. 

As a result, most of the promise of these 

technologies has not yet been realized in 

the clinic.

There are also significant obstacles with the translation of 

nanomedicines to the clinic, including lack of regulatory 

clarity. 

Pre-clinical evidence needs to be robust, using several 

methods to fully characterize nanomedicines, understand the 

properties essential for function, and to demonstrate their 

efficacy in multiple in vitro and in vivo models. 
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