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ABSTRACT 

The efficiency of the treatments involving CNS 

disorders is commonly diminished by the toxicity, 

reduced stability and lack of targeting of the 

administered neuroactive compounds We have 

successfully multifunctionalized CMCht/PAMAM 

dendrimer nanoparticles with the CD11b antibody. The 

modification of the new antibody-conjugated 

nanoparticles was confirmed by S-TEM observation and 

1H NMR and FTIR spectroscopy. Cytotoxicity assays 

revealed that the conjugates did not affect the viability 

of both primary cultures of glial and microglial cells. 

Trace analyses of FITC-labelled nanoparticles revealed 

that the uptake of antibody-conjugated nanoparticles 

was conserved in microglial cells but significantly 

decreased in astrocytes and oligodendrocytes.  

 
I!TRODUCTIO! 

A major issue for drug delivery in the CNS is the 

presence of biological barriers such as the blood-brain 

barrier (BBB) and the blood-cerebrospinal fluid barrier 

(B-CSF) that can obstruct the entry of therapeutic 

molecules to the nervous tissues. However, in certain 

conditions the integrity of the barriers is disrupted, 

opening a ‘window of opportunity’ for the entry of drugs 

that can limit the extent of following potential secondary 

damage. Still, efficient drug delivery to the target cells 

remains a crucial task for the success of these therapies. 

The use of nanoparticle-based systems presents 

advantageous features, namely for cell or tissue 

targeting.
 
A new surface engineered macromolecular 

carrier was recently proposed to be used in CNS 

applications, showing high internalization levels and no 

significant cytotoxicity over neurons and glial cells.
1,2 

Therefore, the aim of this study was to achieve a higher 

functionalization level of the CMCht/PAMAM 

dendrimer nanoparticles by conjugating to the latter a 

targeting ligand, examining a possible modulation of 

their internalization behaviour in glial cells. 

 

MATERIALS A!D METHODS 

!anoparticles synthesis and characterization 

CMCht/PAMAM nanoparticles (NPs) were produced as 

already described elsewhere.1 Fluorescein 

isothiocyanate (FITC) was covalently conjugated to the 

nanoparticles after incorporation of methylprednisolone 

by a precipitation route. In order to conjugate the 

CD11b antibody, a crosslinking reaction via EDC was 

performed. The final solutions were frozen at -80ºC and 

subsequently freeze-dried (Telstar-Cryodos-80, Spain). 

Fourier transform infrared spectroscopy (FTIR) and 

proton nuclear magnetic resonance (1H NMR) were 

performed, as well as scanning-transmission electron 

microscopy (S-TEM). 

 

In vitro tests 

Primary cultures of glial cells were established isolating 

them from newborn P4 Wistar rats. MTS test was used 

to assess the viability of the cells one week after the NPs 

addition. Immunocytochemistry was performed in the 

cultures using the corresponding primary antibody 

(GFAP: astrocytes; O4: oligodendrocytes). The cells 

were observed with a Fluorescence Microscope. 
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RESULTS A!D DISCUSSIO! 

The multifunctional modification of the 

CMCht/PAMAM dendrimer nanoparticles was 

confirmed by Fourier transform infrared spectroscopy 

(FTIR) and proton nuclear magnetic resonance (1H 

NMR). From Figure 1, it is visible both the FTIR and 

the 1H NMR spectra of CD11b antibody-conjugated 

CMCht/PAMAM dendrimer nanoparticles revealed new 

signals which indicate that the conjugation actually 

occurred. STEM analysis also confirmed the spheric 

morphology of the nanoparticles. Regarding the 

biological assays, no negative effect in the normal cell 

activity was observed (Figure 2). Also, the CD11b 

conjugation to the MP-loaded CMCht/PAMAM 

dendrimer nanoparticles did not alter the percentage of 

microglial cells internalizing the nanoparticles (Figure 

3). Importantly, however, in astrocytes and 

oligodendrocytes, a drastic and significant decrease in 

the antibody-conjugated nanoparticles uptake was 

observed. Thus, CD11b antibody-conjugated 

nanoparticles contributed to the improvement of their 

intracellular uptake, conferring a targeted profile to the 

system, drastically reducing the uptake by astrocytes and 

oligodendrocytes. 

 

CO!CLUSIO!S 

Within the present study it was possible to demonstrate 

a new nanoparticles uptake profile by astrocytes and 

oligodendrocytes with the new modified nanoparticles. 

These cells significantly reduced the levels of CD11b 

antibody-conjugated nanoparticles internalization, while 

maintaining maximum uptake by microglial cells.  

 
Figure 1: Characterization of the multifunctional NPs. 

 

 
Figure 2: Cell uptake by primary glial cell cultures. 
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