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ABSTRACT.

Clinical potential of deciduous teeth-derived dental pulp-derived stem cell therapy for tissue regeneration
Byunggyu Kim', Ji-Young Yoon™, Seong-Jin Shin**, Hyung-Eun Kin’, Seung Min Lee’, Hae-Won Kim'***, Hae-Hyoung Lee"**, Jung-Hwan Lee'****
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*Institute of Tissue Regeneration Engineering (ITREN), Dankook University,
“Department of Nanobiomedical Science and BK21 PLUS NBM Global Research Center for Regenerative Medicine, Dankook University,
*Mechanobiology Dental Medicine Research Center, Dankook University

Dental pulp stem cells are mesenchymal stem cells derived from the dental pulp tissue of Eermanent 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

medicine institutions (univ. hospitals)

. 8
.
Ead

Indications (facial nerve injury,
lng]l volume alwolal bone,

Cell extraction, culturi ing
amplifying

Clinical trial

(during/after) :
|
|

Freezing/storing
N 35 ) N :

Investigational New Dirug (IND) approval for cell therapy (or I
terials-fusion constructs) for an untreatable disease by :
Advanced Regenerative Medicine Review Board (moderate |
(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

Alzheimer's, dementia,
nerve, skin, muscle,
bone regeneration

osteomyelitis patients,

etc.

none

Korea(1)/Abroad(1)

(Knee osteoarthritis etc.)

/spinal cord injury etc.)

Korea(2)/Abroad(2)

K 1
(cardiac infarction cef)

(Crohn’s disease)

(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.

3rd: 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.

154 | CHBRIZIOINREIR| M627 M3S 2024



——

ORIGINAL ARTICLE

E50] F2 SHEDOIAM Z1 530 B F& A2 Akt
SJR]gE A2 QI ¥l A7 /P,
A Z SHED| A5 AEA8A|=A D
A/E olF FAIE7IMES] 5 FAEo
2oz ZVINEAZAE E7|AES 5E 5=
o]% A AA -180%0] H#E skl Tt
SHeAIAA Aol AEHPAATS 8
oo 54 ¥ de A F9| &7 ES0] FAH
9 Z-85tcH?, F3lof| oJobH 52 % SHEDS}
3k SHEDOIA S4)5, E24 YHE,
o529 Hils, E7M29 B3 A%
A E-5o] Aol 7} gl B aIstoiTt. HHH,
2 et YA =AY B9 B
o Zeje 202 BEiv} Hojglrped®, o]
sfastat 7 |ME 416 2 7]
S {ANE 5 e s AEEH
Y= 1.

(e]

e

12

m_
X
ﬁ.

o‘ll-N

L

e
£ T of

iz}
Fo
ok

_O|l"
Kl
30 1
i)

Jo
LN)
S -

ot rr

’

QL
Ir
o H
ng
=

oL

re,

i
oz B

o

o
T OB =
S
N o,
= o)
o) rol W)l
i S
off = ox
T (TR

¢
_l
=
=
o
)
-+
N
3
\
b
'3

I %2 APJE g SAZA A A
ZAEA L A

SHED7|8 2444 wpe 2A) AEee Foshs
Wt AR SRS o] §31 o T
3 2 9Irk SHED /%2 t8] AEeEole 224
E5900] 2 FUSH YA, A0 Gol4 20

l..
i

AAPEL]o] EAoh= BHEo] YoH, E7HZET} FAY]
£ 5t off = A3 (Shear stress) 02 Q15| Al
7} 10~20%7F AFEsto] AJEgo] Yolr| 11, AopA] S

J== MRE o] o] AhSH stressZ Q5] reactive
oxygen species(ROS)7} S7HEOE A|ZA| &A= 419
FIE A 4 ks wdo] Qo0 £/ 271 =
A0l =22 5271 fleiA= Aot = &7 1427} 3]
gt wo] Ysk= 2RI =Esto] Stk 2714
29| 2AYEE FA 1) T Aol A ok 242
29| £3} 2) E7IM| A Frghgof BHA] Ao B}
AL RIS WEohs SEPE FHAEY BF
A 235 2dsto] 7|ofst= A, o|FA 27HAE Y
E 5 ArPAR J8ug 7N BAE dEo
& A= HI3l FUske 5 Yok S0l et
Aol oA B5/do] 2 E7IMREE AEshaA &
Zolct Al 2] & 3
EZRHAJHol M = £71M| 27} ABEsof o}
HelE fet 714120 S48 o]

o[t 7 M| = kS o] &3 S Aoke S =
Eo17] Isf] et A/ TEAF Al A S0 A=
A mA|R} £33} Hli= A7 Ao S, BB
2, GAYO|E, AH 5o HANEA} 7|4 slo| =247}
Gelatin methacryloylGeLMA), PLGA, PCL52] 1L
B2} 2 01831 0|4} ARZET} T Aoy,

ol AME2 AE A2 d A2 742N 7|55

o}, A2 Ce®} Cu Y452 AT BIHE, Ag, Cu, Co
et A7E, Si, Co, Cu= B84 B3+E, Sr, Mg &
HA GRS 71 e & Qs Y4BT EY oy
Ya50] o] & YA A= E714|3e} Zo] o]

A
AR o7 = 271M22 A s =

l‘

o

_O|L
rr
oZ,

RN RIYET BINEIYEIV E kSIS

CHatR| 2L AFRISIR| MIG2H MI3S 2024 | 155

S



——

ORIGINAL ARTICLE

AT 5 G PR o] RSt BR 2] @ E71HE AEg MRS A
RO E ZANYAY 2] RS WEloN T S vlel U
7t gl oA FuT AABE e gol Ags 9

AR 2 5 Uet. oS 5

2

T =r171=A 57t

] WitEehE, o] o]4Jske 27140}0] 4314
B W8-S e AAlslel kAT SRR e o
Stol=Ae] 49 AlgkA Zo] Sl Bhelok & Aol

A AR FAPV|Z AED 49 ddsgoer  SHEDAEA S| PRl dd48S fdiMe 4
ROS

27 = 10~20% A =2} el

FE oldsto], = AR A A HEL FEHA st drlole MR-

teted cGMP7IEd Ftstke ALY/ AAT=0] 28

Z Aol -8

ROS7H @27k A Wah 4= Q) eFos). o o)) ¥t 5 A 7o) AR REARIAY 4%, AEHA/A

GMP-grade biomaterial
(i.e. collagen)

2= A
Donor’s cell 4 & Ie
isolation \ E :'_

— —— ¥
| et (Dental) hospital
amplifying \ Y
V on request & clinics
L 4 R

%

Cell-laden hydrogel

dcells (cell
SHEDs

Proliferation/ GMP-grade “in collagen
1) Y storing stem cells
Cell-Matrix —— A
therapy [ ¢ N )
q
\———

Nerve tissue healing,

Traumatic facial nerve injury normal pherypheral nerve structure

treatment (due to car accidant,
dental implant surgery)

\ Cell-Matrix
\\ therapy
E o3

S

2)

Skin scar tissue Skin healing, normal skin
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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 Hospital/Clinic f 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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