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Lipid nanoparticles (LNPs) tend to accumulate in the 

liver
Pharmacokinetics of Onpattro

Zhang, Goel, Robbie. J Clin. Pharmacol. 2019 Cheng et al. Nat. Nanotechnol. 2020; Melamed et al. Sci. Adv. 2023



Active targeting can increase specific LNP delivery



Targeted LNPs (tLNPs) for extrahepatic delivery to 

the placenta

• The placenta develops during 

pregnancy to support fetal development

• Dysfunctional placental development 

can lead to obstetric complications

Geisler & Safford. Small. 2023; Geisler et al. JCR. 2024. 

• Delivery platforms needed for extrahepatic 

placental delivery during pregnancy complications



Does protein targeting moiety affect tLNP behavior?

Geisler et al. In Prep.



Does protein targeting moiety affect tLNP behavior?

Geisler et al. In Prep.



Pregnancy alters LNP biodistribution in vivo
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Nanobody

DARPin

F(ab’)2

Wab



F(ab’)2 tLNPs enhance mRNA delivery to the placenta
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Does protein targeting moiety affect tLNP behavior?

Geisler et al. In Prep.



Does protein targeting moiety affect tLNP behavior?
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Traditional LNP characterization techniques 

suggest protein conjugation, but lack resolution
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FFF-MALS-SAXS for LNP characterization
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FFF-MALS reveals 

increase in tLNP size 

& heterogeneity
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SAXS reveals differences in tLNP shape and surface area
Nanobody DARPin F(ab’)2 WabNT

Geisler et al. In Prep.



• Pregnancy alters biodistribution of anti-EGFR tLNPs

• F(ab’)2 and Wab enhance placental targeting more than Nanobody and DARPin

tLNPs

• FFF-MALS-SAXS reveals that protein moiety influences tLNP physicochemical 

properties, including tLNP surface area, decoration, and shape

Ongoing work:

• Correlation between determined physicochemical properties & LNP behavior for 

better predictive safety and efficacious tLNP formulations to treat obstetric 

disorders

Conclusions
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