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Dental pulp stem cells (DPSCs) are a class of stem cells which originate from dental 

pulp tissue and possess multiple stem cell characteristics including high 

clonogenicity, differentiation capacity and immunomodulatory effects.  DPSCs can 

be used in different stem cell-based therapy to treat a variety of diseases, such as 

autoimmune, orthopedic, and neurological diseases. 

Recent studies showed that DPSCs combined with biomaterials provides an 

effective approach to craniofacial bone regeneration and reconstruction of bone 

defects. Scaffolds improve cell attachment, proliferation, differentiation, and 

migration. In the present study we discuss different combination of biomaterials 

with DPSCs.   
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Introduction 

Stem cells are a class of remarkable cells that possess 

unique abilities that make them highly sought after in 

the field of regenerative medicine. These cells are 

considered undifferentiated as they have the potential 

to differentiate into multiple cell types, tissues, and 

even organs. This incredible feature has led to their 

designation as "universal cells" due to their versatility 

in responding to specific signals to differentiate into 

the needed cell types. Stem cell therapy refers to the 

use of these cells to replace or repair damaged cells, 

tissues, and organs in the body. This is achieved 

through the cells' capacity for multidirectional 

differentiation, which enables them to be used in a 

wide range of regenerative applications. For instance, 

stem cells have been used to regenerate cardiac muscle 

tissue, repair spinal cord injuries, and regenerate bone 

tissue. One of the most accessible sources of stem cells 

is the oral cavity, and more specifically, dental stem 

cells. Dental stem cells such as dental pulp stem cells, 

dental follicle progenitor cells, and stem cells from 

apical papillae, have been identified as having unique 

properties and great potential for use in regenerative 

medicine. These cells possess the ability to 

differentiate into a range of tissues including neuronal, 

adipose, osteogenic, chondrogenic, and angiogenic 

cells (1) (Figure 1).  One of the most accessible and 

promising sources for stem cells in oral cavity are 

dental stem cells. The stem cells of the oral cavity have 

different origins such as: Dental Pulp Stem Cells 

(DPSCs), Dental Follicle Progenitor Cells (DFPCs), 

Stem Cells from Apical Papillae (SCAP), Tooth Germ 

Stem Cells (TGSCs), Periodontal Ligament Stem 

Cells (PDLSCs), Exfoliated Deciduous Teeth Stem 

Cells (SHED) (2) (Figure 2). Their differentiation 

capacities vary from neurogenesis, adipogenesis, 

osteogenesis, chondrogenesis, angiogenesis and 

dentinogenesis. (3) The stem cells derived from the 

oral cavity possess not only ectodermal characteristics, 

but also mesodermal and endodermal, which makes 

them able to differentiate into different tissues. (4)  

In addition to stem cells, fibroblastic cells, capillary 

blood vessels, peripheral nerves, lymphatic 

components, extracellular matrices, and odontoblasts 

in the pulp tissue's periphery make up dental pulp, 

which is an unmineralized connective tissue.  

 

 

 

 

DPSCs are isolated from adult human pulp tissue that 

has been characterized as having impacted cells with 

third molars, high clonogenicity, orthodontic teeth, 

proliferative and supernumerary activity, and teeth, as 

well as the capacity to form characterized mineralization 

as nodules. (2) 

According to the mesenchymal features of the dental 

pulp stem cells, they have been taken into practice in lot 

of areas and they have shown very promising results in 

regenerative medicine. (3) These cells are not only 

readily available, but also expandable with 

comparatively long-term genetic stability. Notably, they 

can transdifferentiate into ectodermal and endodermal 

lineages in addition to mesodermal lineages. DPSCs 

have the ability to modulate the immune system by anti-

secreting inflammatory cytokines and mediators like 

TGF-Beta, IL-10, IDO, PGE2. DPSCs can be used in 

stem cell-based therapy. DPSCs have been used in a 

number of preclinical research and clinical trials to treat 

a variety of diseases, such as autoimmune, orthopedic, 

and neurological diseases (4).  

The aim of this narrative review is to discuss the 

potential applications of dental pulp stem cells in 

modern dentistry and shed light into possible 

perspectives of them in this field. 

Osseointegration 

Following the meticulous preparation of the implant bed 

and the precise insertion of the dental implant, a 

complex interplay of molecular and cellular processes 

ensues, culminating in the phenomenon known as 

osseointegration. Osseointegration represents the direct 

adherence of newly formed bone to the implant's 

surface, fostering a harmonious integration (5).  This 

intricate process hinges upon a profound 

comprehension of the intricate healing and reparative 

mechanisms within both hard and soft tissues—a crucial 

facet in achieving successful clinical outcomes in 

dentistry. 

Historically, clinicians turned to allografts and synthetic 

materials derived from diverse species to augment bone 

volume. While these materials facilitated increased 

bone volume, they lacked inherent osteogenic potential, 

leading to extended healing periods and the 

development of lower-quality, poorly vascularized 

bone. Evidently, these limitations translated to 

suboptimal biomechanical attributes, thus jeopardizing 

overall success rates.  
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Detecting the failure of regeneration could be 

attributed to the dearth of migratory osteogenic and 

vascular precursor cells, such as osteoblasts, to the 

regenerative site (6). 

The emergence of mesenchymal stem cells as a pivotal 

player in tissue differentiation has revolutionized our 

approach to osseointegration. These versatile cells 

possess the unique capability to differentiate into a 

spectrum of tissues, including bone, cementum, and 

periodontal ligament, while also orchestrating 

angiogenesis. (7) Among these, dental pulp stem cells 

(DPSCs) stand out, boasting accessibility and a 

remarkable proliferation rate (8). DPSCs have 

demonstrated their potential in elevating the success of 

dental implants through their facilitation of 

osteointegration. Of paramount importance in implant 

longevity is the degree of marginal bone resorption, 

which, if unchecked, can precipitate implant failure. 

Notably, DPSCs possess the potential to counteract 

such resorption, actively promoting osteointegration 

and thus proving indispensable in this arena (5).  

 
Figure 2. Sources of dental stem cells in oral cavity. 
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DPSCs exert their influence on osteointegration through 

both intraosseous and endochondral ossification 

processes. The orchestration of these mechanisms is 

governed by key transcription factors, notably Runt-

related transcription factor 2 (RUNX2) and osterix. 

RUNX2, also known as core-binding factor alpha 1 

(CBFA1), takes the reins early in osteoblast 

differentiation, steering mesenchymal stem cells 

towards an osteoblastic fate. This master regulator 

guides osteoblast maturation, extracellular matrix 

synthesis, and mineralization. Its modulation is 

underpinned by influential signaling pathways such as 

bone morphogenetic proteins (BMPs) and transforming 

growth factor-beta 1 (TGF-β1). (Figure 3) 

 
Figure 3. Osseointegration process in dental implant. 

 

 

 

 

 

 

Figure 1. Applications of dental stem cells and their multi differentiation capacity. 
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Concurrently, osterix, or Sp7, emerges later in 

differentiation, steering osteoblast maturation. This 

transcription factor orchestrates the expression of 

genes encoding bone matrix proteins, encompassing 

osteocalcin and bone sialoprotein. Wnt signaling and 

BMP signaling, among other pathways, guide its 

activity. The harmonious interplay of these factors is 

central to successful bone formation and, 

consequently, osseointegration at the implant site. 

The orchestration of these factors is further supported 

by various signaling pathways including BMPs and 

Transforming growth factor-β1 (TGF-β1), particularly 

in activating RUNX2. BMPs, ubiquitously present in 

MSCs, play a pivotal role in this intricate regulatory 

network. (7) 

DPSCs' osteodifferentiation defies singular marker 

determination, instead involving a panel of expression 

markers. The assessment of osteoblast proliferation 

and differentiation can be gauged by monitoring the 

expression of key osteodifferentiation-specific genes. 

DPSCs demonstrate their potential to evolve into 

osteoblast-like cells that not only produce mineralized 

matrix but also exhibit characteristic osteoblastic 

markers such as Alkaline Phosphatase (ALP), 

collagen type I (Col I), osteopontin (OPN), and 

Osteocalcin (OCN). Further research underscores the 

escalating expression of ALP and Col I mRNA during 

initial bone formation stages. 

Beyond ALP and Col I, additional markers illuminate 

the osteogenesis landscape. Osteopontin (OPN), a 

glycoprotein pivotal in bone formation and 

mineralization regulation, resides among these 

markers. Bone sialoprotein (BSP), a phosphoprotein 

prevalent in mineralized tissues, also plays a crucial 

role in bone mineralization. Osteonectin (ON), a 

glycoprotein inherent to osteoblasts, contributes to 

extracellular matrix organization and bone 

mineralization regulation. Not to be overlooked, 

RANKL, a cytokine primarily expressed by 

osteoblasts, critically steers osteoclast differentiation 

and ensuing bone resorption. (9) 

The ascendancy of dental pulp mesenchymal stem 

cells (DPSCs) as a bone regeneration conduit stems 

from a myriad of advantages. Their robust 

proliferation rate, propitious osteogenic differentiation 

propensity, and favorable immunomodulatory and 

paracrine attributes position them as potent candidates.  

 

 

DPSCs, conveniently sourced from discarded teeth, 

circumvent complications, offering an abundant cell 

reservoir for regenerative applications. Confirmatory in 

vivo and in vitro studies attest to the viability of DPSCs 

in bone regeneration and osteogenesis. Notably, the 

synergy between DPSCs and biomaterials presents a 

promising avenue for craniofacial bone regeneration 

and the amelioration of bone defects (10). 

The landscape of dental pulp stem cell (DPSC) research 

has been invigorated by recent technological strides that 

are shaping the trajectory of osseointegration in 

dentistry. Advanced imaging techniques, such as high-

resolution micro-CT scanning, enable precise 

visualization of the dynamic osseointegration process 

over time. This utilization of micro-CT echoes studies 

that investigate bone regeneration induced by various 

scaffolds, including those infused with DPSCs. 

Moreover, the integration of bioinformatics and 

computational modeling empowers researchers to 

predict DPSC behavior and optimize culture conditions 

for desired outcomes. The mentioned study also 

harnessed positron emission tomography (PET) 

analyses to assess tracer incorporation, revealing critical 

insights into the efficacy of tissue engineering 

constructs. Furthermore, the advent of single-cell 

transcriptomics, as demonstrated in the study, unveils 

the intricate gene expression profiles during DPSC 

differentiation, unraveling novel regulatory pathways 

that influence osseointegration. As these cutting-edge 

tools continue to refine our understanding, they pave the 

way for innovative strategies to enhance DPSC-

mediated bone regeneration and optimize implant 

outcomes. (2) 

Recent Developments in Scaffold and Tissue 

Engineering with Dental Pulp Mesenchymal 

Stem Cells 

Achieving the optimal integration of dental pulp stem 

cells (DPSCs) within a scaffold is a pivotal facet that 

governs their efficacy. To realize the full potential of 

DPSCs, their combination with scaffolds becomes 

imperative, offering an environment conducive to 

multifaceted processes such as cell attachment, 

proliferation, differentiation, and migration. Various 

scaffold compositions have been explored, including 

hydrogels composed of diverse components, as well as 

scaffolds with intricate physical and chemical attributes 

such as hyaluronic acid or fibrin. Hydrogels, a notable 

example, offer distinctive advantages due to their high 

liquid content and capacity to retain cells without 

compromising their functionality. 
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 Among them, fibrin-based gels, often referred to as 

"fibrin glue," have garnered attention in tissue 

engineering. The gel's formation, initiated by non-

cytotoxic agents like thrombin and calcium salts acting 

on fibrinogen, allows strong cell retention at the 

injection site. Notably, the substantial water content of 

fibrin-based gels enables the incorporation of water-

soluble biologically active substances. Moreover, the 

biodegradability of fibrin complements the 

regenerative journey, offering a scaffold that evolves 

in harmony with the emerging tissue. Advanced 

customization is facilitated by the modulation of 

fibrin-based gel mechanical properties, achievable 

through parameters like the amount of fibrinogen, the 

fibrinogen-to-thrombin ratio, and the inclusion of 

supplementary components such as collagen. This 

dynamic nature underscores the adaptability of DPSC-

associated scaffolds, enhancing their potential to meet 

varied clinical needs. Notably, the accessibility of 

fibrinogen from allogeneic or autologous plasma 

presents an avenue for personalized scaffold 

fabrication, tailoring the biomaterial to individual 

patient requirements (11). 

The Realm of Scaffold Materials: Balancing 

Attributes for Regenerative Success 

The landscape of scaffold materials is characterized by 

diverse options, each with its distinctive attributes that 

impact their suitability for specific applications. 

Natural scaffolds, exemplified by collagen, fibrin, and 

chitosan, possess inherent bioactivity, promoting vital 

cellular processes such as adhesion, proliferation, and 

differentiation. However, these materials exhibit 

limited mechanical strength and susceptibility to 

degradation, necessitating judicious design 

considerations. In contrast, synthetic scaffolds crafted 

from polymers like PLGA, PCL, and PU offer 

enhanced mechanical properties and controlled 

degradation kinetics. While synthetic scaffolds rival 

native bone in terms of mechanical strength, achieving 

optimal biocompatibility may require meticulous 

refinement. A convergence of natural and synthetic 

elements within hybrid scaffolds presents an 

innovative solution to mitigate inherent limitations, 

harnessing the strengths of each material type. 

Ceramic scaffolds, such as hydroxyapatite (HA) and 

tricalcium phosphate (TCP), exhibit commendable 

biocompatibility, reflecting their alignment with 

natural bone mineral composition. However, their 

mechanical characteristics may not parallel those of 

native bone.  
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Thus, scaffold selection assumes paramount 

importance, warranting alignment with the regenerative 

objectives of a specific clinical scenario.(3) 

Scaffolds: Orchestrating a Symphony of 

Regeneration 

Scaffolds occupy a pivotal role in the landscape of bone 

tissue engineering, transcending their structural function 

to shape the destiny of regenerative endeavors. Beyond 

providing a spatial canvas for cellular seeding and 

proliferation, scaffolds exude transformative 

capabilities that profoundly influence the outcome of 

bone regeneration. The essence of scaffold attributes 

goes beyond physicality, encompassing inherent 

qualities that synergize with biological processes. A 

triumvirate of attributes—osteoconductivity, porosity, 

and biodegradability—embodies the essence of 

effective scaffold design. Osteoconductivity sets the 

stage for cellular attachment and proliferation, serving 

as the foundation for tissue growth and integration. 

Porosity facilitates the exchange of crucial elements, 

nurturing tissue maturation through the orchestration of 

biological cues. Biodegradability, often underestimated, 

underpins seamless integration. The gradual dissolution 

of the scaffold in harmony with tissue growth obviates 

secondary interventions, ensuring an uninterrupted 

regenerative journey. The scaffold metamorphoses from 

a supporting entity to an integral part of the evolving 

tissue architecture. Akin to a conductor, it orchestrates 

regenerative symphonies, facilitating angiogenesis and 

bone matrix deposition. Osteoblasts, guided by the 

scaffold's cues, choreograph the dance of bone 

formation. In essence, the scaffold embodies the finesse 

underlying bone tissue engineering. It forges an 

environment that shapes cellular behavior and directs 

tissue destiny. From anchoring osteoblasts to 

orchestrating signaling cascades, the scaffold emerges 

as an indispensable partner, transforming a void into a 

tapestry of bone regeneration. Just as a conductor shapes 

a symphony, the scaffold orchestrates the 

transformative saga of osseous healing (12). 

Aimetti et al reviewed the use of dental stem cells for 

craniofacial tissue engineering and regeneration. 

Various types of dental stem cells and their potential for 

regenerating craniofacial tissues were discussed.  
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Scaffolds, including natural and synthetic 

biomaterials, were also examined. Natural scaffolds 

(collagen, fibrin, and chitosan) promote cell adhesion, 

proliferation, and differentiation but are weak and 

prone to degradation. Synthetic scaffolds (PLGA, 

PCL, and PU) offer better mechanical strength and 

controlled degradation but may not be as 

biocompatible as natural scaffolds. Hybrid scaffolds 

combine both materials to overcome limitations. 

Ceramic scaffolds (HA and TCP) have excellent 

biocompatibility but may not match natural bone's 

mechanical properties. The article also discussed gene 

therapy's potential to enhance stem cell-mediated 

regeneration. The review article suggests that future 

research should focus on optimizing dental stem cell 

selection, expansion, and delivery and further 

exploring gene therapy's potential in craniofacial 

regeneration. (13) 

Nakashima and colleagues have proposed various 

scaffolds to use with DPSCs. These scaffolds include 

natural materials such as collagen and synthetic 

materials like PLGA and PCL. DPSCs have been 

combined with growth factors, such as BMP-2 and 

VEGF, to improve bone regeneration. These factors 

help DPSCs differentiate into osteoblasts and form 

blood vessels necessary for new bone growth. DPSCs 

hold much potential for bone regeneration and can 

treat bone defects and diseases such as osteoporosis. 

However, more research is required to optimize the 

use of DPSCs with scaffolds and growth factors for 

bone regeneration in clinical applications. (14) 

Clinical Impact of DPSCs in Periodontal 

Regeneration 

The potential of dental pulp stem cells (DPSCs) to 

enhance periodontal regeneration has been 

investigated through clinical studies. In a randomized 

controlled trial by Ferrarotti et al. chronic periodontitis 

patients with deep intrabony defects were treated using 

minimally invasive surgical techniques. DPSCs 

extracted from the patient's dental pulp were utilized 

in combination with a collagen scaffold. The study 

demonstrated that the test group, receiving DPSC-

seeded micrografts on a collagen sponge, exhibited 

significantly improved clinical outcomes compared to 

the control group, which received the scaffold alone.  

 

 

 

 

The test group showed substantial reductions in probing 

depth, gains in clinical attachment level, and bone defect 

fill, along with a higher frequency of favorable 

outcomes such as residual probing depth less than 5 mm 

and clinical attachment level gain of 4 mm or more. 

These results emphasize the clinical relevance and 

positive impact of DPSCs in enhancing periodontal 

regeneration over a one-year period after treatment. This 

trial underscores the potential of DPSC-based tissue 

engineering approaches in advancing periodontal 

therapy. (4) 

Angiogenesis and Endodontics (Pulp 

Regeneration) 

Dental caries and tooth trauma are prevalent conditions 

that affect the teeth and damage their tough enamel and 

dentin structure, causing pulp necrosis and periapical 

disease. Traditional root canal therapy based on 

pulpectomy is currently the standard clinical treatment 

for mature permanent teeth. This procedure comprises 

removing diseased dental pulp tissue, enlarging the root 

canal, and filling the sterile route with synthetic filling 

materials. The lack of biological dentin/pulp or dentin-

pulp complex and the limitations of available materials 

may increase the risk of significant reinfection and tooth 

breakage despite the widespread use of the current 

standard therapy, contributing to the low survival rate of 

teeth. (1,4) 

In recent years, the field of regenerative endodontics has 

garnered significant attention among dentists, 

particularly endodontists. Regenerative endodontics 

offers a promising avenue to address the limitations of 

traditional therapies by harnessing the body's innate 

regenerative potential. This innovative approach aims to 

not only alleviate clinical signs and symptoms but also 

promote the maturation of root structures and reestablish 

neurogenesis processes within the dental pulp. The 

fundamental principles of regenerative endodontics 

include thorough root canal cleaning, inducing 

controlled bleeding to create a scaffold for stem cells, 

and sealing the coronal portion with biocompatible 

materials like Mineral Trioxide Aggregate (MTA) (16). 

A pivotal aspect of regenerative endodontics lies in the 

selection of suitable scaffolds to support stem cell 

activity and guide tissue regeneration. Emerging 

biomaterials used as scaffolds hold immense promise in 

advancing dental pulp regeneration. While traditional 

approaches have relied on synthetic materials, the focus 

has now shifted to the utilization of natural, bio-based 

materials.  
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These biomaterials offer inherent biocompatibility, 

safety, and minimal release of toxic compounds 

during biodegradation, making them highly suitable 

for scaffold fabrication (4). 

The quest for the ideal scaffold has led to the 

convergence of various materials, each contributing 

unique attributes. Natural scaffolds, including 

collagen, fibrin, and chitosan, possess innate 

bioactivity that promotes cellular adhesion, 

proliferation, and differentiation. However, these 

materials often exhibit lower mechanical strength and 

susceptibility to degradation, necessitating careful 

design considerations (4). On the other hand, synthetic 

scaffolds, represented by polymers like Poly(lactic-co-

glycolic acid) (PLGA), Poly(caprolactone) (PCL), and 

Polyurethane (PU), offer enhanced mechanical 

properties and controlled degradation kinetics. While 

synthetic scaffolds can match the mechanical strength 

of native bone, optimizing their biocompatibility 

remains a critical aspect (4). 

A promising direction in scaffold development 

involves hybrid scaffolds that combine the advantages 

of both natural and synthetic materials. By 

strategically merging the strengths of these materials, 

researchers aim to create scaffolds that strike a balance 

between strength, biocompatibility, and degradation 

rate. Additionally, ceramic scaffolds, such as 

Hydroxyapatite (HA) and Tricalcium Phosphate 

(TCP), showcase excellent biocompatibility due to 

their resemblance to natural bone mineral 

composition. However, their mechanical properties 

might not fully align with native bone, highlighting the 

importance of selecting scaffolds based on specific 

clinical requirements (4). 

In the realm of regenerative endodontics, the selection 

of the appropriate scaffold material is pivotal for 

fostering stem cell proliferation, differentiation, and 

tissue regeneration. The convergence of natural and 

synthetic biomaterials in scaffold design paves the 

way for innovative solutions that hold the potential to 

revolutionize the field and elevate the success of dental 

pulp regeneration therapies. (1,4) 

Future Prospective 

The exploration of dental pulp as a rich source of 

stem cells for tissue engineering gained momentum 

in the early 2000s. Researchers embarked on 

numerous studies employing a diverse array of 

scaffolds, biomaterials, and in vivo models.  
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These investigations collectively demonstrated the 

potential of dental pulp stem cells (DPSCs) to foster 

bone growth and facilitate lesion repair in vivo. 

However, the outcomes varied significantly due to the 

distinct methods and strategies employed across these 

studies. Factors such as variations in stem cell sources, 

isolation techniques, scaffold materials, bone defect 

models, and animal subjects all contributed to the 

diversity of results. To comprehend the full picture of 

DPSC research progress, it's crucial to acknowledge the 

multifaceted nature of these contributing factors. 

Understanding the historical context sheds light on the 

motivations that propelled DPSC research. The initial 

surge of interest was often fueled by the realization of 

dental pulp's regenerative potential. This realization 

ignited a pursuit to harness DPSCs for therapeutic 

applications, aimed at addressing conditions like dental 

caries, tooth trauma, and pulp necrosis.  

Despite the promising strides made in DPSC research, 

inconsistencies in outcomes underscore the importance 

of comprehensive analysis. These variations could stem 

from the multifaceted nature of experimentation, 

encompassing the choice of stem cell sources, scaffold 

materials, animal models, and experimental protocols. 

The culmination of these elements yielded results that 

were not only diverse but also potentially influenced by 

a range of variables. A critical aspect that emerged as 

DPSC research advanced was the need for a well-

structured regulatory framework. As awareness of stem 

cell research grew worldwide, diverse policies and laws 

emerged across continents and countries. Even the 

European Union established specific regulations 

governing stem cell research. The landscape is complex, 

with varying degrees of permissions and prohibitions. 

For instance, concerns over the ethical implications of 

using embryonic stem cells led to their prohibition in 

most European countries. The regulations that govern 

the use of human stem cells in research demonstrate 

both the growing significance of DPSCs and the 

complex ethical considerations surrounding their 

application. 

Looking forward, the DPSC field holds potential for 

continued advancements and innovations. The 

challenges and opportunities are intertwined, with 

researchers continually refining methods, addressing 

regulatory hurdles, and considering the ethical 

implications of their work.  
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As new techniques and technologies emerge, DPSC 

research is poised to contribute to the broader 

landscape of regenerative medicine, bridging gaps in 

dental therapies and paving the way for novel 

treatments. (23) (5) 

Conclusion 

Due to their unique properties, DPSCs have shown 

significant potential in a wide range of regenerative 

medicine applications. They have been studied in the 

context of dental tissue engineering, with promising 

results in regenerating damaged or lost dental tissues 

such as pulp, dentin, and periodontal tissue. DPSCs 

have also shown promise in treating orthopedic 

conditions such as bone defects, as well as 

autoimmune and neurological disorders.In a 

preclinical study, DPSCs were shown to have the 

ability to repair spinal cord injuries by differentiating 

into neural cells and promoting nerve regeneration. In 

another study, DPSCs were used to treat rheumatoid 

arthritis in rats by modulating the immune system and 

reducing inflammation. Clinical trials have also been 

conducted using DPSCs to treat conditions such as 

ischemic stroke and multiple sclerosis, with promising 

results. DPSCs are easily accessible, as they can be 

harvested from dental pulp tissue obtained from teeth 

that are routinely extracted. Additionally, DPSCs can 

be expanded in vitro, allowing for the generation of 

large numbers of cells for use in cell-based therapies. 

DPSCs also exhibit long-term genetic stability, 

making them a reliable source for stem cell-based 

therapies. Overall, dental pulp stem cells represent a 

promising source of stem cells for regenerative 

medicine applications. Their unique characteristics, 

including their ability to differentiate into multiple 

lineages and modulate the immune system, make them 

an attractive option for treating a variety of conditions. 

As research in this field continues, it is likely that 

DPSCs will play an increasingly important role in the 

development of effective regenerative therapies. 
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