Structural characterization of PAMAM dendrimers:
Molecular modeling and 1on mobility mass spectrometry investigation
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Introduction

Dendrimers are monodisperse hyperbranched polymers with a well-defined structure (Figure 1). Their step-by-step synthesis allows a control of the molecular structure, going from a generation (G) to
the following increasing the number of surface groups. One of the most studied dendrimer is poly(amidoamine) (PAMAM), especially in the context of drug delivery. PAMAM dendrimers are
biocompatible, water soluble and have a nanometric size, which are interesting properties for nanocarriers of drug molecules. Dendrimers can be used to transport drug molecules by covalently linking
them to the surface groups of the dendrimer or by the formation of non-covalent complexes. Two possibilities exist for the later: encapsulation inside the dendrimer or electrostatic interaction at the
surface [1]. The type of non-covalent complex will have an impact on the nanodrug properties and it is important to distinguish them. Up to now, the techniques usually used (solubility, equilibrium
dialysis, NMR) cannot clearly identify the structure [2]. A way to fully describe the structure of the complexes would be to use lon Mobility Mass Spectrometry (IMMS) and molecular modeling.

But first, it Is necessary to characterize the structure of the dendrimers alone to validate the method.

Figure 1: general structure of dendrimers
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lon mobility MS experiments were performed on a Waters
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Results and discussion
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Figure 3: ethylenediamne
Figure 4: Waters Synapt G2-Si mass spectrometer
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Indeed, figure 7 shows that the SASA increases with the expansion of the structure, and so with the increase of

the 4 generations studied. This increase the number of charges.
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Figure 6: EDA PAMAM G2 with the different generations highlighted Figure 9: comparison between theoretical CCS and calculated SASA for EDA PAMAM G2
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Conclusion

IMMS and molecular modeling allow to investigate the 3D structure of PAMAM ions in the gas phase; especially with a special attention paid to the charge state influence.
The combination of theoretical and experimental data appears useful to characterize dendrimers and could also be used for investigating their non covalent complexes, if those are stable enough to survive the IMMS.
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