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Description
The human dental pulp, located in the center of the tooth, has 

gained attention as a unique and accessible pharmacology model for 
studying various aspects of drug action and metabolism. This study 
explores the potential of human dental pulp as a pharmacology model 
specifically for adult populations. It discusses the advantages and 
challenges of using dental pulp in pharmacological research, the 
methodologies employed for sample collection, and the applications of 
dental pulp in drug testing, drug delivery systems, and personalized 
medicine. Understanding the pharmacology of dental pulp can 
contribute to the development of novel therapeutics and enhance our 
understanding of drug effects in the oral environment.

The human dental pulp, composed of a network of specialized cells, 
blood vessels, and nerves, plays an important role in tooth vitality and 
defense mechanisms. In addition to its dental functions, dental pulp 
has emerged as a valuable pharmacology model due to its accessibility 
and physiological relevance. This study focuses on the potential of 
dental pulp as a pharmacology model for adult populations.

Advantages of dental pulp as a pharmacology model
Dental pulp offers several advantages as a pharmacology model for 

adults:

Accessibility: Dental pulp can be easily obtained during routine 
dental procedures, such as tooth extraction or endodontic treatment, 
providing a readily available source for pharmacological studies.

Physiological relevance: Dental pulp shares similarities with other 
vascularized tissues in the body, allowing for investigations into drug 
metabolism, drug transport, and drug-drug interactions in a relevant 
physiological context.

Cell heterogeneity: Dental pulp contains a diverse population of 
cells, including fibroblasts, odontoblasts, endothelial cells, and 
immune cells, enabling investigations into specific cell types and their 
responses to drugs.

Methodologies for dental pulp sample collection

  Sample collection from dental pulp involves aseptic techniques to 
prevent contamination and preserve cellular viability. Methods include 

tooth extraction, pulp tissue biopsies, or access through root canal 
treatment. Proper ethical considerations, informed consent, and 
adherence to regulatory guidelines should be followed during sample 
collection.

Applications in drug testing

The pharmacology model of dental pulp offers opportunities for 
drug testing and screening:

Drug efficacy: Dental pulp can be utilized to assess the efficacy of 
therapeutic agents against dental-related conditions, such as dental 
pain, pulpitis, or dentin hypersensitivity.

Drug toxicity and safety: Dental pulp can be used to evaluate the 
cytotoxicity, genotoxicity, and adverse effects of drugs on dental pulp 
cells.

Drug interactions: Dental pulp provides a platform to investigate 
drug interactions, including drug metabolism, drug transporters, and 
drug-drug interactions specific to dental tissues.

Drug delivery systems and dental pulp

Dental pulp can serve as a model for evaluating novel drug delivery 
systems:

Local drug delivery: Dental pulp can be used to study the efficacy 
and release kinetics of local drug delivery systems, such as dental pulp 
capping materials, intracranial medicaments, or pulp regeneration 
scaffolds.

Systemic drug delivery: Dental pulp can help evaluate the 
systemic absorption and distribution of drugs administered through the 
oral route.

Dental pulp in personalized medicine

The characteristics of dental pulp, including its cellular 
heterogeneity and physiological relevance, make it a potential tool in 
personalized medicine:

Biomarker identification: Dental pulp can be explored for the 
identification of biomarkers associated with oral health, systemic 
diseases, or drug responses.

Genetic profiling: Dental pulp cells can provide a source for 
genetic profiling, including genotyping and gene expression analysis, 
to identify genetic variations related to drug metabolism and drug 
response.

Challenges and limitations

While dental pulp offers unique advantages as a pharmacology 
model, there are challenges and limitations to consider:

Sample variability: Variations in dental pulp characteristics among 
individuals, such as age, tooth type, and oral health status, may impact 
experimental outcomes and reproducibility.

Tissue availability: The availability of dental pulp samples may be 
limited, particularly for specific research purposes or rare conditions.

Ethical considerations: Proper ethical approval, informed consent, 
and privacy protection should be ensured when utilizing dental pulp 
samples for pharmacological research.
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Conclusion
   Human dental pulp represents a promising pharmacology model for 
studying drug action, drug metabolism, and drug delivery in the oral 
environment. Its  accessibility,  physiological  relevance,  and  potential 

applications in drug testing and personalized medicine make it an  
attractive resource for pharmacological research in adult populations. 
Further exploration of dental pulp's pharmacological characteristics can 
contribute to the development of innovative therapeutics and improve 
oral healthcare outcomes.
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