
Background Aim

Colorectal cancer (CRC) is a leading cause of cancer mortality worldwide,

with treatment often compromised by chemoresistance1.

Restoring physiological miRNA levels can reestablish normal cellular

pathways overcoming resistance2.

However, effective oral miRNAs’ delivery is challenging due to

gastrointestinal degradation and limited targeting specificity.

The neonatal Fc receptor (FcRn), involved in intestinal transcytosis, is

overexpressed in CRC tissues and may offer a targeted route for

enhancing miRNA delivery3,4.

Develop an adjuvant nanodelivery system for oral colorectal cancer

therapy, combining chemotherapeutics and FcRn-targeted miRNA-loaded

nanoparticles to overcome chemoresistance and enhance treatment

efficacy.

CaP Nucleic Acid Loading & Bioactivity Take-home message

Flame-sprayed CaP nanoparticles enabled efficient 

intracellular miRNA delivery and functional target gene 

knockdown in colorectal cancer cells, demonstrating 

their potential as a miRNA delivery platform.

Evaluate nanoparticle uptake using fluorescently labelled

formulations and determine the influence of FcRn-

mediated targeting.

Assess the therapeutic efficacy of miRNA-loaded

nanoparticles in triple co-culture spheroid model

that better recapitulates tumour microenvironment.
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Flame-made nanoparticles for FcRn-mediated miRNA 
delivery in chemoresistant colorectal cancer therapy

Characterization of Calcium Phosphate Nanoparticles Produced by Flame Spray Pyrolysis
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Nanoparticles Size (nm) PdI ζ potential (mV)

CaP 4442 ± 173 0.28 ± 0.12 2.25 ± 0.27

CaP-PEG 1072 ± 77 0.56 ± 0.10 0.98 ± 0.37

CaP-PEG-FcRnPEPTIDE 816 ± 118 0.51 ± 0.25 1.79 ± 0.29

Hydrodynamic characterization
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Measure absorbance at 260 nm using NanoDrop
Confirmation by RiboGreen Quant-iT Assay 

miRNA-26b high loading onto CaP
pH-responsive release

Efficient intracellular delivery of miRNA

CQRFVTGHFGGLYPANG
FcRn affinity in-house 

Kd at pH 6.0 2,094 ± 900 nM
No binding at pH 7.4

Initial cell density of 5000 
cells/spheroid, 
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miRNA delivery

Pgp knockdown 
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Amorphous Structure (XRD)

Functional Group Analysis (FTIR)

O2 dispersant
Supporting flame 
(CH4 + O2)
Precursor solution 
(CH3COO)2Ca + (CH3CH2CH2CH2O)3PO

Ca/P 2.19 
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Nanoparticle functionalization

nataliat@i3s.up.pt

Next Steps
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Bare CaP NP
30' incubation

Functionalized CaP NP 
30' incubation

Functionalized CaP NP 
3h incubation


