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Introduction

Conventional, non-selective drug treatments during pregnancy pose significant
risks to the developing fetus, as many medications can freely cross the placenta
and disrupt growth or cause toxicity. Controlling drug transfer through the
placental barrier is essential to ensure safe and effective treatments for pregnant
women and the well-being of their babies.

Nanoparticles provide a promising solution to this challenge. When drugs are
incorporated onto nanoparticles, their pharmacokinetics and biodistribution
change dramatically. These engineered particles can be designed with "big plans"
in mind - minimizing placental crossing to reduce fetal exposure or enhancing
placental targeting to treat pregnancy complications, which mostly originate in
the placenta. Understanding the design principles that govern nanoparticle
behavior at the placental interface is essential for developing safe and effective
pregnancy therapeutics.

In this research, we investigate how different surface functionalizations (mPEG,
insulin, and glucose) influence the biodistribution of 20nm gold nanoparticles
(GNP) in pregnant mice, focusing on their ability to control placental barrier
penetration, for optimizing maternal-fetal drug delivery profiles.
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Results
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(Conclusions Our study demonstrates that surface functionalization of gold nanoparticles (GNPs) significantly influences their biodistribution in pregnant mice. Functionalizing GNPs )
with glucose or insulin enhances their accumulation in the placenta while maintaining minimal fetal exposure (<1%). Additionally, Insulin-GNPs showed high uterine
accumulation, whereas glucose-GNPs preferentially targeted the yolk sac membranes. Compared to free drugs, which often cross the placental barrier and reach the
fetus, these nanoparticles offer a safer and more targeted strategy for treatment during pregnancy. Future studies will focus on conjugating these particles with
therapeutic agents and evaluating their potential to treat pregnancy-related complications )
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