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Glioblastoma and current treatment 
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(TMZ)
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80% mortality rate 



Gliadel®

Post-surgical local therapy

Electrospun nanofibers

Malleable

Easy to synthesize

Administration: local, oral, or topical

Low storage and transportation costs3

Biomaterials for local administration 

Nanostructure biomaterials

Poly (methyl vinyl 

ether-alt-maleic) 

(PMVEMA)
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Drug Resistance Photodynamic therapy (PDT) Polymer + Photosensitizer

Tumor cell death 

PMVEMA

Photoactive biomaterial

Tetraphenylporphyrin (TPP)

Polymer functionalization for active biomaterials  

Direct reactivity

Cell recruitment 



To develop photoactive delivery systems based on PMVEMA nanofibers for combined therapy 

against glioblastoma

• Development and characterization of electrospun PMVEMA nanofibers as drug deliver

systems for antineoplastic DOX and BCNU.

• Evaluation of their effect in cell models.

• Functionalization and characterization of PMVEMA with porphyrins for PDT.
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Main aim
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PMVEMA dissolutions (w/w): 

- PMVEMA-Ac at 20 % in water 

- PMVEMA-Es at 25 % in ethanol

Parameters considered:

- Voltage (kV)

- Distance (cm)

- Flow (mL/h)

Nanofiber synthesis 



PMVEMA-Es/BCNU 8 %PMVEMA-Ac/DOX 1 %

Loaded nanofibers characterization 
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S phase – Cytostatic

SubG1 phase – Cytotoxic

Conditions: 37°; PBS; pH 7.4
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Kinetic release and effect on cell cycle 
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In vitro cell testing of loaded nanofibers 
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Human astrocytes (HA) 
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Ongoing work

3D mixed glioblastoma model
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TPP/NH2-ZnPMVEMA-Anh

Polymer functionalizationPolymer functionalization



Functionalization of PMVEMA with TPP/NH2-Zn
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175°C/20 min

And/Or

Polyamide Polyimide

Mw in DMF

PMVEMA-Anh

TPP/NH2-Zn
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UV/ Fluorescence characterization of PMVEMA-TPP/NH2 -Zn
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Hypochromic shift

FE/1g Polym= 77.1%

Functionalization efficiency λ (FE)=
[TPP/NH2−Zn]
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PMVEMA-Anh TPP/NH2-Zn

FTIR characterization of PMVEMA-TPP/NH2-Zn
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PMVEMA-Anh PMVEMA-TPP/NH2-Zn 

1720 1704

1780 1767

1860 1849

PMVEMA-TPP/NH2-Zn



PMVEMA-TPP/NH2-Zn as a copolymer in nanofiber synthesis 
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PMVEMA-Es/PMVEMA-TPP/NH2-Zn 1% (w/w) PMVEMA-Es/PMVEMA-TPP/NH2-Zn 2% (w/w)

1579 ± 176 3326 ± 924
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Conclusions

• In vitro glioblastoma model

• Biomaterials 

• Polymer modification

Electrospun PMVEMA-derivate nanofibers

were able to encapsulate DOX and BCNU

with a loading efficiency comparable to

clinically approved versions of drug delivery

systems.

The loaded drugs keep their antitumor activity

and reduces glioblastoma cell viability with

minimum effects in human astrocytes.

PMVEMA has been successfully

functionalized, further characterization should

be performed to use it for PDT treatment.
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Future perspectives 

Establish a glioblastoma/astrocyte mixed 3D 

cell model to studied combined PDT therapy. 
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