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Highly stable growth factors and their application to biomedical fields
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Growth factors are important polypeptides that act as a signal for cell proliferation and tissue repair. Due to their intrinsic 
properties, growth factors have an important application in wound healing, hair growth, stem cell culture and exosome production. 
Despite the various therapeutic potentials, commercially available growth factors have limitations such as short half-life, which 
indicates lack of stability at room temperature, and loss of activity after storing in a variety of formulations. We have developed 
structurally stabilized epidermal growth factor (ST-EGF), basic fibroblast growth factor (ST-bFGF), keratinocyte growth factor 
(ST-KGF) and fibroblast growth factor-9 (ST-FGF9) to overcome limitations of commercially available growth factors. None 
of the ST-growth factors were toxic, and they were more stable at higher temperatures and showed much longer half-life than 
commercially available growth factors. 

We have successfully applied these stabilized growth factors to hyaluronate-collagen dressing (HCD) matrix which showed 
a more rapid rate of tissue repair as compared to the control in type I and II diabetes models. We also formulated a growth 
factor cocktail (Cellcurin®) and found effectiveness for the treatment of androgenetic alopecia. Recently, we have expanded 
the application to the production of high-quality stem cells and exosomes. The pluripotent stem cells (ESCs, ASCs and iPSCs) 
cultured with ST-bFGF showed better characteristics compared to the cells cultured with commercially available bFGF in 
terms of cell proliferation, stemness, morphology, and differentiation. The stem cells cultured with ST-bFGF produced high 
quality exosomes that showed excellent anti-inflammatory activity. Given the importance of stem cells that have a wide range of 
applications in medical and biotechnology fields, we anticipate that ST-bFGF, a thermostable and long-acting bFGF, can play a 
key role in securing high-quality stem cells through various sets of stem cell culture process.
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