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Lipid nanoparticles (LNPs) tend to accumulate in the
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Active targeting can increase specific LNP delivery

Targeting lipid nanoparticles to the
blood-brain barrier to ameliorate
acute ischemic stroke
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PECAM-1 directed re-targeting of exogenous mRNA providing two orders of
magnitude enhancement of vascular delivery and expression in lungs
independent of apolipoprotein E-mediated uptake
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nanoparticles for cancer therapy
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Targeted lipid nanoparticles for RNA therapeutics
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Targeted LNPs (tLNPs) for extrahepatic delivery to
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Engineer EGFR antibody-
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* The placenta develops during
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Characterize EGFR-LNP uptake
in placental microenvironment
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pregnancy to support fetal development

» Dysfunctional placental development
can lead to obstetric complications

» Delivery platforms needed for extrahepatic
placental delivery during pregnancy complications

Geisler & Safford. Small. 2023; Geisler et al. JCR. 2024.
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Does protein targeting moiety affect tLNP behavior?
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Does protein targeting moiety affect tLNP behavior?
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Pregnancy alters LNP biodistribution in vivo
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F(ab ), tLNPs enhance mRNA delivery to the placenta
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Does protein targeting moiety affect tLNP behavior?
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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

Sample Plate

Synchrotrons
X-rays

Time (seconds)

UV-Vis
DAD

3y
80

Time (seconds)
8 2

@
o

200 220 240 260 280 300
Wavelength (nm)

-_—
SAXS
Detector

Geisler et al. In Prep.

CRS ==

ANNUAL MEeTiNeé PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2025

Mean Intensity (cm™")

Singular Values

Singular Value Decomposition
10%
N :
102 V
©0-0-0-0-0-0-0-0-0
0e—3 3 & & 10 S.vec.(IvQ) SVs S.vec.(IvT)
Index
100
Intensity (a.u.) 2
T 1017
‘ :_@ )
=
S 0.2 03 04
Lo 0.1 1
s q (A7)
= 4
T o.01 < Peak
= S 3 - SVDO
= SVD1
0.001 o 2
=
o 1
1E-4 J >,
0.01 0.1 0 —
q (A"‘) 0 200 400 600
Distance (A)
Shape Distribution
Functions
90° - . l
| . )
¥ J o)

Ab initioElectron Density
Reconstruction (DENSS)

7

NEXT-GENERATION
DELIVERY INNOVATIONS




FFF-MALS reveals
Increase in tLNP size
& heterogeneity
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SAXS reveals differences in tLNP shape and surface area
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Conclusions
* Pregnancy alters biodistribution of anti-EGFR tLNPs

« F(ab’), 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

Ongqoing work:

« Correlation between determined physicochemical properties & LNP behavior for
better predictive safety and efficacious tLNP formulations to treat obstetric
disorders
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