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• Important properties: 

• Size

• Magnetic moment

• Coercivity

• Remanent magnetization

< 100 nm

• Magnetic microparticles (MMPs) 
are mainly used in biosensing. 
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Magnetic nanoparticles (MNPs) 

• Low toxicity

• Stability under extreme conditions 

• Superparamagnetic behaviour <20 nm 

J. Colloid Sci. Biotechnol. 2014, Vol. 3, No. 1

O2-

Fe2+, Fe3+

Magnetite (Fe3O4) 

Sci Rep 9, 4464 (2019)

Tetr

Oct



Polymeric magnetic microparticles as electrochemical immunosensing platforms 

5

In
tr

od
uc

tio
n

O
bj

ec
tiv

es
Re

su
lts

 a
nd

 
di

sc
us

si
on

C
on

cl
us

io
ns

Magnetic microparticles (MMPs) 
Biosensing

Colloidally assembled MMPs 

• High magnetic moment

• Superparamagnetic behaviour

Solvothermal 
method
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Amphiphilic 
polymer 

encapsulation 

Oil phase

Water
phase

Emulsion-based 
assembly
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Objectives

IMMUNOSENSING

Synthesis of 
MNPs

1
Encapsulation of 

MNPs into MMPs

2
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1

Toyos-Rodríguez C. et al. Journal of Nanomaterials 2019 (2019) 10

Thermal-decomposition method

1) Heating until reflux 
15 min  

2) Stirring, Ar
Fe(acac)3

1) Cool down 
15 min

2) Heating 2h 2) Purification 
IPA, Ether (50:50)

Magnetic nanoparticles 
(MNPs)
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Synthesis of MNPs

1) Cool down 
30 min

Oleic acid

Oleylamine 
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Size characterization
TEM X-Ray diffraction

20 nm

15 ± 5 nm 

Crystal size 12 ± 2 nm
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Structural  characterizationX-Ray diffraction IR

Magnetite (Ref)

MNPs
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• 577 cm-1 magnetite solid-state vibrations

• 2911 cm-1,w, and 2842 cm-1, w stretching of CH bonds 

• 1523 cm-1, w, br, and 1425 cm-1, m, br antisymmetric and 

symmetric stretching of COOH and CH2 deformation. 
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Encapsulation of MNPs into MMPs2
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Emulsion-based assembly

Magnetic nanoparticles 
(MNPs)

1) Dispersed in 
2-propanol

1) PLGA in DCM
PVA 2% 

2) Sonicated 1 min  

1) Harden at 100 
rpm, 900 mbar, 

25ºC 45 min

1) Magnetic 
washing, H2O 
(x3)

Functionalization

Synthesis

1) PEI solution

2) Vortexed 1 h

1) Magnetic 
washing, H2O (x3)



70 emu/g

55 emu/g
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Size and structural  characterizationTEM DLS

Hysteresis curves

90 ± 18 nm 

0.2 µm

0.645 mV

15.6 mV
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Conclusions
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1 Thermal-decomposition allowed the obtaining of MNPs of 15 ± 5 
nm and an Ms of 70 emu/g.   

MMP of 90 ± 18 nm with an Ms of 55 emu/g were obtained 

2
MMPs could be conjugated with PEI

Suitable for further use as immunosensing platform
Further

Research
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