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Clinical potential of deciduous teeth-derived dental pulp-derived stem cell therapy for tissue regeneration
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Dental pulp stem cells are mesenchymal stem cells derived from the dental pulp tissue of permanent or deciduous teeth. Espe-
cially, stem cells from human exfoliated deciduous teeth (SHED) have an enhanced capacity than adult pulp stem cells counterpart
for self-renewal (proliferation) and multilineage differentiation, being able to generate dentin/pulp-like complexes, neural cells,
skin cells, chondrocytes, and osteogenic cells, among others. Their accessibility from routine dental procedures and lack of ethical
concerns make SHED an attractive stem cell source for regenerative therapy. This paper reviews current preclinical and clinical
research on the tissue regenerative potential of SHED-based therapies. In preclinical animal models and clinical trials, SHED
transplantation have shown promise for bone regeneration and repair, neural regeneration, myocardial infarction treatment, inflam-
matory bowel disease, renal injury, liver fibrosis, diabetes mellitus, erectile dysfunction, skin wounds, muscle injury, and other con-
ditions. Early-phase human trials further indicate the feasibility, safety, and efficacy of SHED based cell therapy for various disease
introduced before. However, therapeutic effects from SHED injections vary greatly depending on cell source, delivery method,
dose, and disease model or condition. Additional translational medicine studies for elucidating key therapeutic mechanisms of
SHED and methodological advances in cell processing and delivery are needed to improve consistency. If the remaining challenges
are addressed through rigorous research, SHED cell therapy may become versatile clinical (dental) materials for tissue repair and

regeneration across a wide range of organs and disease states.
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Schematic diagram of research into the clinical application of

stem cells from human exfoliated deciduous teeth (SHED)
Korea-FDA-approved cell-processing facility

Tooth Extraction m Children
(Dentist/Hospital)

Cell extraction, culturing &
amplifying

Approved advanced regenerative
medicine institutions (univ. hospitals)

X :
= !
e !

Indications (facial nerve injury,
hlgh volume alvenlm bone, I

| &‘:;:;jﬂg‘;‘:) | Investigational New Drug (IND) approval for cell therapy (or |
biomaterials-fusion constructs) for an untreatable disease by

|
Advanced Regenerative Medicine Review Board (moderate }
L (autologous) or high (allogeneic) risk) |

Fig. 1. Schematic diagram of research into the clinical application of stem cells from human
exfoliated deciduous teeth (SHED).
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Fig. 2. Summary of basic characteristics of different types of after—birth stem cells including

(stem cells from human exfoliated deciduous teeth (SHED).

Superiority of stem cells from human exfoliated deciduous teeth (SHED)

1st: 2-3 times faster proliferation (vs. BM-MSCs, AD-MSCs, UB-MSCs)

2nd: Superior differentiation capacity in nerve, skin, bone, cartilage, blood vessels, etc.

: Highly immunomodulatory effects (reducing inflammation)

4th: good performance retention property after freezing/thawing (good for cell banking)

Fig. 3. Summary of superiority of stem cells from human exfoliated deciduous teeth (SHED)
for cell therapy sources.
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Fig. 4. Schematic images of SHED and biomaterials delivery for tissue regeneration. Trau—
matic facial nerve injury and scarred skin are selected as applications.
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Korea Advanced Regenerative Medicine Raw (2019~) What's being used
without approval

Allows for in vitro amplification/manipulation: Stem cells sorted from
high potential for developing stem cell products tissues (Fat, cord blood)
using a machine without
Stem cell extraction and amplification facility (Approved facility) cell amplification

(Appearance, Sterility, Microplasma negative, Endotoxin, Adventitious
virus negative, Total cell count, Cell viability, Purity, Titre, and
Formulation test)

High risk / \ Intermediate risk

(allogenic) (autologous)

\

In vitro + In vivo efficacy test

In vivo toxicity test
(tumorigenicity, organ toxicity,

biodistribution)
~ Advanced Regenerative Medicine HospitaI/CIinic\ Clinics )
(need approval) (without approval)

Fig. 5. Flow of SHED cell therapy approval depending on the risk factor with safety tests in
each step.
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