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Mulder et al., Nat Rev Drug Discov, 2019

Engaging hematopoietic organs
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What does our body offer naturally?

Duffy & Rader, Nat Rev Cardiol, 2009



High density lipoprotein architecture

Wasan et al., Nat Rev Drug Discov, 2008; Bale & Venkataraman, Biomed Pharmacother, 2022

Lipoprotein morphology



High density lipoprotein architecture

Wasan et al., Nat Rev Drug Discov, 2008; Bale & Venkataraman, Biomed Pharmacother, 2022

• Structural integrity
• Natural stealth
• Natural affinity for immune cells

• ABCA1, ABCG1, SRB1

Apolipoprotein A1Lipoprotein morphology
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Modular aNP platform for delivery to immune cells
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Hofstraat et al., Nat Nanotechnol, 2025

Schrijver et al., Nat Biomed Eng, 2023

Priem et al., Cell, 2020; Braza et al., Immunity, 2018; Van Leent et al., Sci Adv, 2021
Lameijer et al., Nat Biomed Eng, 2018; Binderup et al., Sci Transl Med, 2019 
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Myeloid cells & HPSCs

Van der Meel et al., PCT/EP2022/067073, PCT/EP2023/064963, patents pending

Modular aNP-RNA platform technology
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aNP-siRNA prototype

Hofstraat, Anbergen, Zwolsman et al.,  Nat Nanotechnol, 2025
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aNP-siRNA prototype
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Data represented as mean ± SD, each data point represents one animal. One-way ANOVA with Bonferroni post hoc test (*: p<0.05, ****: p<0.0001). 
Hofstraat, Anbergen, Zwolsman et al.,  Nat Nanotechnol, 2025

aNP-siRNA prototype



aNP-siRNA library establishment

DLIn-MC3-DMA

Hofstraat, Anbergen, Zwolsman et al.,  Nat Nanotechnol, 2025



aNP-siRNA library characterization

Ewelina

Hofstraat, Anbergen, Zwolsman et al.,  Nat Nanotechnol, 2025



aNP-siRNA library establishment

DLIn-MC3-DMA

Hofstraat, Anbergen, Zwolsman et al.,  Nat Nanotechnol, 2025



aNP-siRNA selection for in vivo evaluation

Hofstraat, Anbergen, Zwolsman et al.,  Nat Nanotechnol, 2025



LAMP-1 silencing in mice with aNP-siRNA 
LAMP1 - Lysosomal associated membrane protein 1

• Membrane bound protein

• Widely expressed

• Function taken over by LAMP2

Da Silva Sanches et al., Nano Letters, 2022 Hofstraat, Anbergen, Zwolsman et al.,  Nat Nanotechnol, 2025



Gene silencing in (myeloid) progenitor cells

Hofstraat, Anbergen, Zwolsman et al.,  Nat Nanotechnol, 2025



Gene silencing in (myeloid) progenitor cells

Data represented as mean ± SD, each data point represents one animal. One-way ANOVA with Bonferroni post hoc test (*: p<0.05, **: p<0.01, ***: p<0.001). 
Hofstraat, Anbergen, Zwolsman et al.,  Nat Nanotechnol, 2025



Gene silencing in (myeloid) progenitor cells

Data represented as mean ± SD, each data point represents one animal. One-way ANOVA with Bonferroni post hoc test (*: p<0.05, **: p<0.01, ***: p<0.001). 
Hofstraat, Anbergen, Zwolsman et al.,  Nat Nanotechnol, 2025



Gene silencing in (myeloid) progenitor cells

Data represented as mean ± SD, each data point represents one animal. One-way ANOVA with Bonferroni post hoc test (*: p<0.05, **: p<0.01, ***: p<0.001). 
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Data represented as mean ± SD, each data point represents one animal. Student  t-test (**: p<0.01, ***: p<0.001). 
Hofstraat, Anbergen, Zwolsman et al.,  Nat Nanotechnol, 2025

Inhibiting immunosuppressive monocyte migration



aNPs with polyvalent materials for mRNA delivery

Trines & Hoorn et al., Adv Mater, under review
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aNPs deliver reporter mRNA to monocytes

Unpublished

Stijn Tom YuriMerel



aNPs deliver reporter mRNA to monocytes

Unpublished



aNP-mRNA induces sustained IL-2 production

Unpublished



aNP-mRNA induces sustained IL-2 production

Unpublished



Unpublished

aNP-mRNA IL-2 induces potent anti-tumor effects



Unpublished

aNP-mRNA IL-2 induces potent anti-tumor effects



Unpublished

aNP-mRNA IFNy induces potent anti-tumor effects



aNP-mRNA maintain functionality after storage

Unpublished



aNP-mRNA IL-2 biodistribution in mice

Unpublished



aNP-mRNA IL-2 biodistribution in non-human primates

PET/CT MRI

Unpublished
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