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Regenerative medicine using dental tissue derived induced pluripotent stem cell-
biomaterials complex
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In recent years, many researchers and clinicians found interest in regenerative medicine using induced pluripotent stem cells
(iPSCs) with biomaterials due to their pluripotency, which is able to differentiate into any type of cells without human embryo,
which of use is ethically controversial. However, there are limitations to make iPSCs from adult somatic cells due to their low
stemness and donor site morbidity. Recently, to overcome above drawbacks, dental tissue-derived iPSCs have been highlighted as
a type of alternative sources for their high stemness, easy gathering, and their complex (ectomesenchymal) origin, which easily
differentiate them to various cell types for nerve, vessel, and other dental tissue regeneration. In other part, utilizing biomaterials
for regenerative medicine using cell is recently highlighted because they can modulate cell adhesion, proliferation and
(de)differentiation. Therefore, this paper will convey the overview of advantages and drawbacks of dental tissue-derived iPSCs
and their future application with biomaterials.
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Fig. 1. Schematic image showing sources for dental tissue derived iPSCs, advantages and disadvantages, merits from
biomaterials, and their regenerative application. Images are modified with permission from'**”
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Table 1. Summary of characteristics from dental pulp stem cells, embryonic stem cells, and dental tissue derived iPSCs.

Dental pulp stem cell Embryonic stem cell Dental tissue derived iPSCs

Collection(site) Limited Very limited Anywhere
Collection(level) Invasive Ultimately invasive Non-invasive
Ethics No relevant Highly relevant No relevant

Cost Low High High

Differentiation potential(General) Very limited Unlimited(3 germ layers )  Unlimited(3 germ layers )
Differentiation potential(oral tissue) Easy Moderate More easily
Reproducible Relatively bad Good Good
Risks for clinical usage Low Low High
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Table 2. Summary of utilized parameters of biomaterials for accelerating regenerative medicine in conjunction with dental

tissue derived induced pluripotent stem cell

Examples (or utilized range)

Surface charge & chemistry

Positive or negative charge, amine, carboxyl groups,

Stiffness(Elastic modulus)

0.05~2000 kPa

Roughness(Ra, arithmetic average)

0.01~10 m

Surface geometry

Nano(micro)-pit, groove, other patterns---

Extracellular matrix composition

Collagen, fibronectin, laminin, materigel---

3D geometry

Hydrogel, salt-leached, fibrous, sponge like,
3D printed structure---
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