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Differentiating induced pluripotent stem cells (iPSCs) into endothelial 
progenitor cells (EPCs) offers a promising strategy for treating ischemic 
diseases. Vascular endothelial growth factor (VEGF) is commonly used 
to induce iPSC to EPC differentiation. However, full-length VEGF 
is expensive, can induce off-target effects and possess potential 
immunogenicity. To overcome these limitations, VEGF mimetic 
peptides can serve as potential alternatives. These peptides are short 
amino acid sequences of the VEGF that are cheaper yet highly specific 
and are equally effective in inducing VEGF-related functions. In this 
study, we investigated the possibility of differentiating iPSCs into EPCs 
using a VEGF mimetic peptide and compared its efficacy to the full 
VEGF. We synthesized a VEGF peptide (Peptide A) and conducted 
a tube formation assay in HUVEC cells. Results showed a comparable 
ability of Peptide A to induce tube formation, like VEGF. iPSCs were 
then differentiated with either VEGF or Peptide A. Notably, during 
differentiation, both groups exhibited the formation of tube-like 
structures. Moreover, endothelial cell markers, CD31, ICAM-1 and 
CD106, were detected in both groups. Interestingly, the Peptide A 
treated group exhibited higher expression levels compared to VEGF, 
suggesting its potential as a potent inducer of endothelial lineage 
differentiation. 

Enhanced bone regeneration effect with oxygen plasma-treated 
PCL nanofiber membrane with iPSC-MSCs
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Young-Kwon Seo1,* and Soo-Hong Lee1,*
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Polycaprolactone (PCL) has been widely used as guided bone 
regeneration (GBR) membrane because of its biodegradability and 
biocompatibility. However, PCL has high hydrophobicity and no 
functional group capable of interacting with cells. Among surface 
modification techniques, oxygen plasma treatment is a simple and 
effective way to increase the hydrophilicity of PCL. In this study, 
we aimed to enhance the bone formation effect of GBR membranes 
on oxygen plasma treatment. GBR membranes were fabricated by 
electrospinning using PCL, and surface modification of it was carried 
out with oxygen plasma treatment (O2 10 sccm, RF 20 W, 1 min). 
According to scanning electron microscopy imaging, the plasma 
treatment did not affect the nanofibrous structure of PCL membranes. 
However, the plasma treatment increased hydrophilicity and oxygen 
content on the surface of PCL membranes compared to the untreated 
control group. In addition, the plasma treatment significantly increased 
the adsorption of bovine serum albumin, and the cell attachment and 
proliferation of induced pluripotent stem cell-derived mesenchymal 
stem cells (iMSCs) were cultured on the membranes. The plasma 
treatment also enhanced the migration of osteoblasts cultured on the 
membrane. The bone regeneration effect of the plasma-treated membrane 
was validated using a rat calvarial defect model. Therefore, we believe 
oxygen plasma treatment would be useful for preparing surface modified 
GBR membranes promoting bone regeneration.

Keywords: Polycaprolactone, Electrospinning, Oxygen plasma 
treatment, Guided bone regeneration
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Mesenchymal stem cells (MSC) are multipotent and self-renewing cell 
sources for regenerative medicine. However, their application in cell 
therapy is limited due to challenges in cell isolation and inconsistencies 
among sources. Consequently, there is a necessity for an easy and 
efficient alternative method to generate MSCs that can replace adult 
MSC sources. Induced pluripotent stem cells (iPSCs) offer a potential 
solution by enabling direct differentiation into MSCs through a sequential 
commitment to the mesoderm lineage and specific growth factor-induced 
differentiation. This study aims to differentiate iPSCs into MSCs using 
a 3-dimensional spheroid incorporated with gelatin microparticles 
(GMPs) with different release patterns. The initial commitment of cells 
to the mesoderm lineage was facilitated by rapid release of CHIR99021 
from fast-releasing GMPs, while the subsequent differentiation into 
MSCs was achieved by sustained release of FGF2 from slow-releasing 
GMPs. Our preliminary studies indicated that CHIR99021 outperformed 
BMP4 in inducing iPSC commitment to the mesoderm lineage, as 
confirmed by qRT-PCR and Western blot analyses while FGF2 further 
induces the differentiation of mesoderm cells to MSC. Additionally, 
we successfully developed GMPs with appropriate degradation 
properties, allowing for the subsequent release of CHIR99021 and FGF2. 
This study will develop an improved and efficient 3D composite cell 
spheroid differentiation method for generating iPSC-MSC.
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ECM with controllable drug delivery system for 

comprehensive management of diabetic wound healing via 
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The escalating global prevalence of diabetic wounds presents a complex 
therapeutic challenge. Although stem cell therapy holds promise, 
effectively delivering mesenchymal stem cells (MSCs) to wound sites 
remains challenging. To overcome this, various approaches have 
developed hydrogel matrices with extracellular matrix (ECM) scaffolds 
containing live cells. However, the use of MSCs in ECM bioinks for 
healing is limited due to their insufficient secretion of wound healing 
factors. This study suggests a novel diabetic wound healing patch with 
placenta-derived extracellular matrix (PldECM) bioink and adipose- 
derived mesenchymal stem cells (ASCs) with advanced drug delivery 
system. Comprehensive proteomic analysis and cytokine assays 
demonstrated the favorable impact of PldECM on ASCs, such as 
anti-inflammatory and angiogenic effects, with high levels secretion of 
effective factors. Also, in vitro wound healing test discovered that PldECM 
bioink provides superior effectiveness to other bioinks in hyperglycemia. 
Furthermore, antibiotics and neuropathy drug for better healing can be 
released in control by polydopamine-modified PldECM bioink. This patch 
with inventive strategy is expected to address multiple barriers to diabetic 
wound healing. By harnessing the synergistic potential of ASC-laden 
PldECM bioinks with drug releasing controllability based on 3D 
bioprinting technology, it has the capacity to revolutionize treatment 
approaches and improve patient outcomes. 
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