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An early aggregation of amyloid plaques (βA) in the brain, principally composed of beta amyloid peptides, characterizes Alzheimer's disease (AD). Magnetic Resonance Imaging (MRI)

helps visualize these structures with greater sensitivity and sharpness (resolutions). Still, it is necessary to contrast agents functionalized with compounds related to βA. The Cuban

Neuroscience Center has developed a new family of naphthalene derivatives compounds called Amylovis®, to be used to diagnose AD through MRI. The use of contrast agents allows

obtaining images with greater clarity. The most used contrast agents today in the clinic are based on metal oxide nanoparticles. The goal of this work is to synthesize, by coprecipitation

method, iron oxide nanoparticles (IONPs) with different coatings, to be conjugated to Amylovis®. The obtained nanoparticles were characterized by FT-IR, Electrophoretic Light Scattering

(ELS) and Dynamic Light Scattering (DLS).

Introduction

Experimental Section

Two synthesis methodologies were used, in which the coating of the IONPs was performed post-synthesis or in situ.

Using the post-synthesis coating methodology, IONPs were obtained by the

coprecipitation method and later they were functionalized with: APTES-PEG-diCOOH600

and PAA/GA, to which Amylovis® was finally conjugated.

Using the in situ coating methodology, functionalized IONPs were obtained with: PEG600

and citrate, using the coprecipitation method, to which Amylovis® was subsequently

conjugated.

Results and Discussion
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ReferencesConclusions

Using the coprecipitation method, it was possible to obtain IONPs with different coatings,

both post-synthesis and in situ, and they were subsequently conjugated to Amylovis®.

Through FT-IR, the formation of the different nanostructured systems was verified. The zeta

potentials and hydrodynamic diameters of the obtained Amylovis® conjugated nanoparticle

systems suggest several of them as potential candidates for MRI contrast agents.

1. Sablón-Carrazana M, Fernández I, Bencomo A, et al. Zheng J, ed. PLoS One. 2015; 10(9): 135

2. Sosa-Acosta J., Silva JA, et al. Colloids Surf, A Physicochem Eng Asp. 2018; 545: 167-178.

3. Feng B, Hong RY, Wang LS, et al. Colloids Surf, A Physicochem Eng Asp. 2008; 328(1-3): 52-59. 

4. Stanicki D, Boutry S, Laurent S, et al. J Mater Chem B. 2014; 2(4): 387-397.

5. Fahmy H, Abd T, Ali O, et al. J of Biochem and Molecular Toxicology. 2021; 35(3): 22671.

6. Iriarte-Mesa C, et al. Colloids and Surfaces B: Biointerfaces. 2019; 181: 470-479.

7. Lowry G, Hill R, Harper S, Rale A, et al. Environ. Sci.: Nano. 2016, 3, 953-956.

NPs
PotZ
(mV)

SD NPs
PotZ
(mV)

SD

IONPs -14,6 1,4
IONPs@PAA/GA-

Amylovis®
-7,4 0,6

IONPs@APTES -12,4 0,8 IONPs@Citrate -26,8 1,9

IONPs@APTES-PEG-
diCOOH600

-15,8 0,8
IONPs@Citrate-

Amylovis®
-14,3 1,0

IONPs@APTES-PEG-
diCOOH600-Amylovis®

-0,9 0,3 IONPs@PEG-diCOOH600 -25,2 2,4

IONPs@PAA/GA -53,6 2,4
IONPs@PEG-diCOOH600-

Amylovis®
-17,9 2,00
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NPs
HD 

(nm)
PI (%) NPs

HD 
(nm)

PI (%)

IONPs 93,6 18,7
IONPs@PAA/GA-

Amylovis®
170.2 13.1

IONPs@APTES 780,3 35,0 IONPs@Citrate 74,5 23,6

IONPs@APTES-PEG-
diCOOH600

112,0 22,7
IONPs@Citrate-

Amylovis®
421,2 29,2

IONPs@APTES-PEG-
diCOOH600-Amylovis®

351,7 32,0 IONPs@PEG-diCOOH600 261,5 25,7

IONPs@PAA/GA 90,3 23,9
IONPs@PEG-diCOOH600-

Amylovis®
1774,0 24,1
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