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1. Introduction

Cell membranes act as selective barriers, making the delivery of large therapeutic molecules challenging. Non-thermal microplasma can transiently
modulate membrane properties through reactive oxygen and nitrogen species (RONS), enhancing cellular uptake. In this study, we investigated the
effects of air microplasma on FD-150 (150 kDa) uptake in HL-60 cells. Plasma treatment increased FD-150 internalization, altered membrane potential,
and disordered membrane lipids, indicating enhanced permeability. Importantly, gRT-PCR data showed a 2.9- to 4.9-fold upregulation in Clathrin heavy
chain (CLTC) expression following plasma treatment. One probable mechanism for CLTC upregulation involves redox-sensitive activation of transcription
factors, such as NF-kB, which regulate genes involved in vesicular transport and membrane trafficking [1]. Together, these findings reveal that
microplasma facilitates macromolecule delivery by modifying both membrane biophysics and gene expression, providing valuable insight for plasma-
based therapeutic strategies.
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