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Gliomas

Encompass a very diverse group of intrinsic CNS tumors 

Classified according :

ÅMicroscopic similarities 

with putative cells; 

ÅGlial precursor cells.
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Glioblastoma multiforme

Constitutes only 2% of cancers, but are characterized for their very aggressive and progressive behavior  

- Characterized for having a very poor prognosis;

- Standard protocols includes: 

Å Resection; 

Å Radiotherapy; 

Å Systematic chemotherapy with temozolomide and bevacizumab;

- Despite of huge efforts , patients with a survival expectancy of 14-15 months;

- Recurrence occurs in 90 % of patients.
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The role of angiogenesis in Glioblastoma tumors

Glioblastoma multiforme tumors are caracterized for 

their high microvasculature density and proliferation

- Secretion of pro-angiogenic factors from tumor cells;

- Differentiation of glioma stem cells in endothelial cells;

- Differentiation of bone marrow-derived cells in

endothelial cells.



Sulfated polysaccharides 

R represents potential saccharides residues like

xylose, mannose, galactose, rhamnose, arabinose,

glucose, glucuronic and non-saccharides like sulfate

and acetyl groups.

Natural anionic polymers extracted mainly from marine algae

Diverse biological properties such angiogenic activity 

Fucoidan

Composed of repeating L-fucose residues containing α-

1,3-linked fucose or by disaccharides containing

repeating units of 1,3-linked fucose and α-1,4-linked

fucose
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Source of Fucoidan
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Parameter NMWF NMWU LMWF LMWU

Batch DPFVF2017505 DPGFS2018515 SK1601013A SK1101084B

Total Carbohydrates (%) 67,5 64 71,5 61,3

Uronic Acid (%) 2 0,9 2,2 0,7

Polyphenol (%) <2 <2 <2 <2

Sulfate (%) 26 31 26,9 27,6

Cations (%) 11,2 6,8 8,8 6

Peak MW (kDA) 51,1 84,3 20,7 8,2

Carbohydrate Profile (mol%)

Fucose 89,9 50,4 77,6 67,3

Xylose 3,9 4,0 6,1 0,0

Mannose 0,7 0,0 2,1 0,7

Galactose 3,8 45,6 5,4 30,5

Glucose 0,4 0,0 7,2 0,8

Arabinose 0,7 0,0 0,5 0,0

Rhamnose 0,5 0,0 1,1 0,6

Collaboration with a Tasmania based Company

Provided us 4 types of Fucoidan:

Å Fucus vesiculosus Fucoidan (NMWF)

Å Undaria pinnatifida Fucoidan (NMWU)

Å Low Molecular Weight Fucus vesiculosus Fucoidan (LMWF)

Å Low Molecular Weight Undaria pinnatifida Fucoidan (LMWU)



In a previous study….

We demonstrated that Fucoidan could exert anti-angiogenic activity in endothelial cells (HUVEC, hCMEC/d3) 

The anti-angiogenic activity was dependent on the physicochemical properties, such as the Molecular Weight

The non-fractionated Fucoidans (NMWF and NMWU) presented the best anti-angiogenic properties 
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Self-Assembly of Fucoidan and bis-MPA dendrimers in NPs

Highly negatively charged due to 
sulfate groups

Fucoidan

Bis-MPA dendrimer
Generation 2

Highly positively charged due to 
amine groups

Self-Assembly based on 
electrostatic interactions 

Formation of NPs
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Ultrasonification



Self-Assembly of Fucoidan and bis-MPA dendrimers in NPs
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- The ratios are based on the concentration of Fucoidan and bis-MPA dendrimers (mg/mL) at a constant

formulation volume (2 mL). Other ratios were tested, but these ones allowed the formation of

consistent NPs formulations;

- The NPs formed from NMWF presented a lower hydrodinamic diameter (near 100 nm);

- In both cases, we ended up with positive charged particles (ratio 1:2) and negative charged particles

(2:1).



Fucoidan-Dendrimer NPs

Main objectives of this STSM 

- Condensation of nucleic acids;

- Protection (nuclease degradation);

- Cytotoxicity and Transfection studies;

Ratio 1:2

NPs with high positive charge candidates for nucleic acids delivery

siRNA

pDNA
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Condensation/complexation studies

NMWF/bis-MPA NPs NMWU/bis-MPA NPs
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Protection studies (RNases degradation)

NMWF/bis-MPA NPs NMWU/bis-MPA NPs
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Cytotoxicity studies in T98G cell line 
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Transfection studies 
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Main Conclusions

ÅBoth nanoparticles could condensate the siRNA for concentrations above 1 µM;

ÅThe nanoparticles could confer some protection from the action of RNases;

ÅIn glioblastoma cell lines (T98G) the nanoparticles didn´t exert any considerable

cytotoxicity at the tested concentrations;

ÅIt wasn’t possible to accurately determine if the nanoparticles could transfect and

knock-down target proteins, so further studies are needed to corroborate this

hypothesis.
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