@ Crimson Publishers
Wings to the Research

ISSN: 2637-7764

MRD Modern

Research
in Dentistry

*Corresponding author: Jyoti Ghangas,
Research scholar, PhD (Pharmaceutics),
Jaipur National University, Jaipur, Rajasthan,
India

Submission: g May 09, 2025
Published: g4 July 14, 2025

Volume 8 - Issue 4

How to cite this article: Pankaj Baboo and
Jyoti Ghangas*. Modern Research Trends in
Dentistry: A Cross-Disciplinary Perspective
Based on Pharmaceutical Innovations.
Mod Res Dent. 8(4). MRD. 000691. 2025.
DOI: 10.31031/MRD.2025.08.000691

Copyright@ Jyoti Ghangas, This article is
distributed under the terms of the Creative
Commons Attribution 4.0 International
License, which permits unrestricted use
and redistribution provided that the
original author and source are credited.

Mini Review ‘ a ‘
| ©

Modern Research Trends in Dentistry: A
Cross-Disciplinary Perspective Based on
Pharmaceutical Innovations

Pankaj Baboo! and Jyoti Ghangas?*
Department of Pharmacy, SJIPER, India

ZResearch scholar, PhD (Pharmaceutics), Jaipur National University, India

Abstract

The integration of pharmaceutical science into dentistry has ushered in a new era of patient-centered care,
emphasizing precision, efficiency and innovation. This paper explores the confluence of pharmaceutical
advancements and dental practices, highlighting sustained-release formulations, nanotechnology,
phytoconstituents, Artificial Intelligence (Al), and personalized medicine. Drawing upon a comprehensive
review of recent studies, we discuss how these innovations are reshaping dental diagnostics, therapeutics
and patient management strategies.
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Introduction

Dentistry, traditionally focused on mechanical interventions, is undergoing a paradigm
shift with the incorporation of pharmaceutical sciences. This interdisciplinary approach
addresses complex oral health challenges, offering novel solutions for drug delivery, disease
management and patient care. The ensuing sections delve into specific pharmaceutical
innovations and their transformative impact on modern dentistry.

Sustained and sublingual drug delivery in oral health

Effective management of chronic oral conditions necessitates consistent therapeutic
levels of medication. Sustained-release formulations, particularly matrix tablets, have
demonstrated efficacy in maintaining drug concentrations over extended periods, reducing
dosing frequency and enhancing patient compliance [1]. Such formulations are particularly
beneficial in managing periodontal diseases, where prolonged drug exposure is critical.
Sublingual drug delivery offers rapid systemic absorption, bypassing the hepatic first-pass
effect. The formulation and evaluation of sublingual tablets of lisinopril exemplify this
approach, providing swift therapeutic action, which can be crucial during dental procedures
that may induce hypertensive episodes [2].

Taste masking in pediatric dentistry

Palatability significantly influences medication adherence, especially among pediatric
patients. Taste-masking techniques, including the use of flavoring agents, coating technologies,
and complexation, have been employed to enhance the acceptability of oral medications [3].
Implementing these strategies in pediatric dentistry ensures effective treatment of infections
and pain management without compromising patient compliance.

Role of phytoconstituents and natural aids

The therapeutic potential of phytoconstituents in dentistry is garnering increasing
attention. Natural compounds, such as those derived from Terminalia arjuna, exhibit anti-
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inflammatory and antimicrobial properties, making them suitable
for managing oral infections and promoting wound healing [4].
Advanced extraction and identification techniques facilitate
the incorporation of these bioactive compounds into dental
therapeutics [5]. Moreover, the application of Phyto-nanomedicine
offers a synergistic approach, combining the benefits of natural
compounds with nanotechnology to enhance bioavailability and
targeted delivery [6]. Such innovations hold promise in treating
conditions like oral mucositis and periodontal diseases [7].

Nanotechnology and lipid carriers in oral drug delivery

Nanotechnology has revolutionized drug delivery systems,
enabling targeted therapy with improved efficacy and reduced
side effects. Solid Lipid Microparticles (SLMs) and nanogels have
been developed for the delivery of antiviral agents like acyclovir,
offering controlled release and enhanced penetration into oral
tissues [8]. Similarly, semi-herbal nanogels combining clindamycin
phosphate and Aloe vera have demonstrated potential in treating
oral infections with reduced cytotoxicity [9]. These nanocarriers
facilitate the localized delivery of therapeutics, minimizing systemic
exposure and optimizing treatment outcomes in various dental
conditions [10,11].

Artificial intelligence in dental and

formulation

diagnostics

Al is transforming dental diagnostics and treatment planning
by enabling data-driven decision-making and personalized care.
Machine learning algorithms can analyze complex datasets to
predict disease progression, optimize treatment protocols, and
enhance diagnostic accuracy [12]. In pharmaceutical formulation,
Al assists in designing drug delivery systems tailored to individual
patient needs, considering factors like genetic makeup, disease
state and response to therapy [13]. The integration of Al into dental
practice streamlines workflows, improves patient outcomes, and
fosters innovation in treatment modalities [14].

Personalized medicine and 3D printing in dental
applications

Personalized medicine emphasizes tailoring treatments to
individual patient characteristics. The advent of 3D printing
technology has facilitated the development of customized dental
appliances and drug delivery systems. For instance, 3D-printed
pregabalin tablets designed using Quality by Design (QbD)
approaches offer personalized dosing for neuropathic pain
management [15]. Such innovations enable the fabrication of
patient-specific dental devices, enhancing comfort, efficacy and
adherence to treatment regimens [16].

Dental relevance of systemic disease management

Oral health is intricately linked to systemic conditions,
necessitating an integrated approach to patient care. Monoclonal
Antibodies (mAbs) have emerged as therapeutic agents in managing
autoimmune diseases like type 1 diabetes, which can have oral
manifestations such as xerostomia and increased susceptibility to

infections [17,18]. Additionally, the role of dietary interventions
and natural aids in managing systemic conditions like Nonalcoholic
Fatty Liver Disease (NAFLD) underscores the importance of holistic
patient management, considering the interplay between systemic
health and oral well-being [19].

Pain management and oncology care in dentistry

Effective pain management is paramount in dental care,
particularly for oncology patients undergoing treatments that
may cause oral complications. Understanding the knowledge
and attitudes of healthcare providers, including oncology
nurses, towards pain management is
developing comprehensive care strategies [20]. Implementing
multidisciplinary approaches that encompass pharmacological and
non-pharmacological interventions ensures optimal pain control
and enhances the quality of life for patients with oral and systemic

cancer crucial in

malignancies.
Conclusion

The convergence of pharmaceutical sciences and dentistry
heralds a new era of innovation and patient-centered care.
Advancements in drug delivery systems, nanotechnology, Al and
personalized medicine are reshaping dental practices, offering
improved therapeutic outcomes and enhanced patient experiences.
Continued interdisciplinary collaboration and research are
essential in translating these innovations into clinical applications,
ultimately advancing the field of dentistry.
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