JOURNAL
APPLIED

l ;‘ ‘ TISSUE

ENGINEERING

2025, Vol11, No, pp: 49-51

Letter to the Editor
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Dear editor

The letter proposed a potential idea: the applica-
tion of adipose-derived stem cells (ADSCs) for the
regeneration of a crucial human tooth. With dental
professions consistently looking for alternatives to
conventional protheses and implants, stem cell-
based therapies have emerged as a miracle solu-
tion with ADSCs due to their abundant availabil-
ity, multipotency, and relative ease of isolation by
minimal invasive liposuction procedures(1l). Re-
cent preclinical and clinical investigations have
demonstrated the remarkable promise of ADSCs
in various dental treatments, ranging from perio-
dontal regeneration to dental pulp reanimation(2,
3). Adipose tissue is an abundant and less invasive
source of mesenchymal stem cells. ADSCs have
the potential for differentiation into various cell
types, i.e., odontoblasts and osteoblasts, necessary
in dental pulp regeneration (4), dentin, and alveo-
lar bone. Recent preclinical studies have reported
to possess the ability of ADSCs, along with scaf-
folds and growth factors, to regenerate root struc-

tures and even induce pulp-like tissue formation

(4).

Key Applications in Dentistry: Periodontal Regen-

eration: ADSCs have been shown to regenerate

49

alveolar bone and periodontal ligaments, bringing
new hope to periodontitis treatment (5). Pulp-
Dentin Complex Regeneration: Under appropriate
scaffolds and growth factors, ADSCs can be dif-
ferentiated into odontoblast-like cells, allowing for
regeneration of the dentin-pulp complex (4). Bone
Augmentation for Dental Implants: ADSCs en-
hance osseointegration and bone formation around
dental implants, particularly in patients with com-

promised quality bone (6).

This technique can offer patients a biological al-
ternative to man-made dental prostheses. Besides,
ADSCs carry a low risk of immunologic rejection,
particularly when they are autologous tissue. Their
angiogenic and anti-inflammatory nature also sup-
ports better healing and integration in dental pro-

cedures.

Step-by-Step Process for Regeneration of Tooth
Using ADSCs;1: ADSC harvesting Source: Sub-
cutaneous fat (by liposuction or limited fat remov-
al). Isolation: Digest fat tissue enzymatically (e.g.,
collagenase digestion) to obtain the stromal vascu-
lar fraction (SVF), which is abundant with AD-
SCs. Expansion: ADSCs can be cultured in vitro

to increase cell numbers. 2: Differentiation to
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Dental Lineages. ADSCs can be directed to den-
tal cell types: Odontogenic differentiation: Induc-
tion by growth factors (BMP-2, BMP-4, TGF-f)
or dental epithelial signals. Neural crest-like cells:
ADSCs can be reprogrammed into a neural crest
lineage (essential for tooth formation). 3: Scaffold
Preparation. A 3D biodegradable scaffold must be
prepared to support cell growth and mimic the
structure of a tooth: Materials: Collagen, hydro-
gel, silk fibroin, or synthetic polymers (PLGA).
Shape: To resemble a tooth shape (by means of
3D bioprinting or mold-based techniques).4:
Seeding ADSCs onto Scaffold. ADSCs with scaf-
fold and differentiation factors. Might need to co-
culture with dental stem cells (e.g., dental pulp
stem cells, DPSCs) for better regeneration. 5: Im-
plantation. In vivo testing: Position the cell-
seeded scaffold in A subcutaneous pocket of im-
munocompromised mice (pilot test). The alveolus
(after extraction) of animal models. Vasculariza-
tion & Growth: The construct must integrate with
host tissues and form dentin, pulp, and possibly
enamel-like formations. 6: Clinical Application
(Future Potential). Autologous transplantation:
The Patient's own ADSCs are utilized to grow a
bioengineered tooth. In conjunction with growth
factors (e.g., BMP, FGF) used for stimulation of
regeneration.

There are challenges to the widespread clinical
application of ADSCs, even though they hold
promise. Standardization: Heterogeneity in isola-
tion and expansion protocols hinders reproduci-
bility (7). Safety Concerns: Although ADSCs
demonstrate low immunogenicity, long-term as-
sessment is needed to ascertain risks like tumor-
igenicity (8). Regulatory Hurdles: Lack of stand-
ardized guidelines for clinical translation remains
a big barrier (9).

Overall, ADSCs with their immense pool are a
new method in regenerative dentistry that not on-
ly are devoid of the previous treatments' short-
comings but also give patients the vital tooth. Ad-
ipose-derived stem cells are a revolution in dental
therapy—switching from repair to actual biologi-
cal regeneration. By tapping into the therapeutic
abilities of the body's tissues, we stand at the

50

threshold of a new era in which lost oral struc-
tures do not need to be replaced, but rather re-
newed. It is critical that the profession of dentis-
try grasps this potential, fosters continued re-
search, and prepares itself for a time when regen-
erative therapies are the foundation upon which
oral health is established.

Sincerely,
Amirreza Kashefizadeh & Farzan Madadizadeh
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