
Acta Scientific Dental Sciences (ISSN: 2581-4893)

     Volume 7 Issue 12 December 2023

Unveiling the Power of Local Drug Delivery in Treating Chronic Periodontitis

Review Article

Aishwarya Dham MDS1*, Veenadevi Thonthula BDS2, Krishnapriya 
Edayilliam BDS3 and Hridya Jayaprakash MDS4

1Periodontist, Senior Lecturer, Department of Periodontology, Hazaribagh College of 
Dental Sciences and Hospital, Demotand, Hazaribagh, India
2General Dentist, Edmonton, Alberta T6X1Y9, Canada
3Former student of KVG Dental College, Kurinjibagh, Sullia, D.K, India
4Periodontist, Clove Dental, Sholinganallur, Chennai, Tamil Nadu, India

*Corresponding Author: Aishwarya Dham, Periodontist, Senior Lecturer,  
Department of Periodontology, Hazaribagh College of Dental Sciences and Hospital, 
Demotand, Hazaribagh, India.

Received: October 19, 2023

Published: November 28, 2023
© All rights are reserved by Aishwarya 
Dham., et al.

Introduction

 
Abstract

Keywords: Periodontitis; Local Drug Delivery; Pockets

   The concept of local medication delivery in periodontics pertains to the precise administration of medicinal substances directly 
into the periodontal pockets, which are the interdental areas where periodontal disease develops. The aforementioned drug delivery 
methods, including as gels, chips, microspheres, and membranes, have been specifically developed to address bacterial infection and 
inflammation localized to the affected area, with the aim of reducing any adverse effects on the entire system. The implementation of 
antimicrobial agents directly into the periodontal pockets using local drug delivery mechanisms ensures a continuous and controlled 
release of medication. This approach effectively manages the proliferation of pathogenic bacteria and facilitates the process of tis-
sue healing. This method is frequently employed in conjunction with scaling and root planing, hence augmenting the overall efficacy 
of periodontal interventions. Dental professionals employ a meticulous approach in the selection and customization of delivery 
systems, taking into account the unique state of each patient. This practice significantly enhances the effectiveness of periodontal 
disease management, leading to improved outcomes.

Understanding chronic periodontitis
Chronic periodontitis is a prevalent oral health condition char-

acterized by inflammation and infection of the tissues surround-
ing the teeth. It is caused by a buildup of plaque, bacteria, and 
calculus on the teeth, leading to the destruction of the gingiva, 
bone, and connective tissues that support the teeth [1]. If left un-
treated, chronic periodontitis can result in tooth loss and other 
systemic health complications. It is crucial to address this condi-
tion promptly and effectively to maintain oral health and overall 
well-being.

Traditional treatment methods for chronic periodontitis
Historically, the treatment of chronic periodontitis has primar-

ily focused on mechanical removal of plaque and calculus through 
scaling and root planing. This approach aims to eliminate the bac-
teria responsible for the infection and promote healing of the af-
fected tissues. While these traditional methods have been success-
ful in managing the disease, they may have limitations in reaching 
deep periodontal pockets and eradicating bacteria in hard-to-
reach areas [2]. This is where local drug delivery comes into play.

Introducing local drug delivery as a treatment option
Local drug delivery is a minimally invasive treatment ap-

proach that involves placing antimicrobial agents directly into the 
periodontal pockets to target and eliminate the bacteria causing 
chronic periodontitis [3]. This method complements mechani-
cal debridement by enhancing the effectiveness of the treatment 
and reducing the risk of reinfection. The antimicrobial agents are 
typically delivered using a variety of devices, such as gels, chips, or 
controlled-release systems, ensuring precise and targeted delivery 
to the affected sites [4].

How local drug delivery works in treating chronic periodon-
titis

Local drug delivery works by delivering antimicrobial agents di-
rectly to the periodontal pockets, effectively targeting the bacteria 
responsible for chronic periodontitis. These agents can be broad-
spectrum antibiotics, such as tetracycline or metronidazole, or 
antimicrobial agents specifically designed for periodontal therapy, 
such as chlorhexidine [5].

Local drug delivery works by utilizing a variety of delivery sys-
tems to administer the medication directly into the periodontal 
pockets, which are the spaces between the teeth and gingiva that 
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become infected in chronic periodontitis. These delivery systems 
can take the form of gels, fibers, chips, or films that are placed in the 
periodontal pockets during a dental procedure. The antimicrobial 
agents within these delivery systems slowly release over time, ef-
fectively killing the bacteria and reducing the inflammation in the 
infected areas [6].

The prolonged release of the medication allows for a sustained 
therapeutic effect, ensuring that the drugs remain active for an 
extended period of time. This is particularly beneficial in treating 
chronic periodontitis, as the infection can be stubborn and difficult 
to eliminate completely [3]. By continuously delivering the medica-
tion to the site of infection, local drug delivery enhances the effec-
tiveness of the treatment and improves the chances of successful 
outcomes.

Benefits of local drug delivery in periodontal treatment
Local drug delivery offers several advantages over traditional 

treatment methods in the management of chronic periodontitis [7]. 
Firstly, it enables targeted delivery of antimicrobial agents directly 
to the infection site, ensuring maximum effectiveness and reducing 
the risk of systemic side effects. Additionally, the sustained release 
of the drugs allows for prolonged antimicrobial activity, effectively 
eliminating bacteria over an extended period. Moreover, local drug 
delivery can reach areas that are challenging to access with me-
chanical debridement alone, enhancing the overall success of the 
treatment.

Furthermore, local drug delivery can be customized to the pa-
tient’s specific needs and disease severity. The choice of antimicro-
bial agents and delivery systems can be tailored to address the indi-
vidual’s unique condition, optimizing treatment outcomes [8]. This 
personalized approach enhances patient satisfaction and improves 
the overall quality of care provided.

Commonly used drugs in local drug delivery for periodontitis
Several antimicrobial agents have been successfully used in lo-

cal drug delivery for the treatment of chronic periodontitis. These 
drugs have demonstrated efficacy in reducing bacterial load, in-
hibiting the progression of the disease, and promoting periodontal 
tissue healing. Some commonly used drugs include tetracycline, 
metronidazole, chlorhexidine, and minocycline. These agents have 
proven antimicrobial properties and are effective in targeting the 
bacteria associated with periodontal infections [9].

Local delivery of antibiotics can be done through various meth-
ods, including

•	 Microspheres: Tiny particles containing antibiotics that can 
be injected into the periodontal pockets.

•	 Fibers: Biodegradable fibers loaded with antibiotics placed in 
the pockets.

•	 Chips: Biodegradable chips containing antibiotics placed in 
the pockets.

•	 Chlorhexidine Chips: Chlorhexidine gluconate is a common 
antimicrobial agent used in periodontal treatment. Chlorhexi-
dine chips are small, biodegradable devices that are inserted 
into periodontal pockets after scaling and root planing. They 
release chlorhexidine gradually over time, providing sus-
tained antimicrobial action [10].

•	 Antibiotic Microspheres: Minocycline microspheres are tiny 
particles containing the antibiotic minocycline. These micro-
spheres are injected into the periodontal pockets, releasing 
the antibiotic over a period of time to combat bacterial infec-
tion [11].

•	 Doxycycline Gel: Doxycycline gel is applied directly into the 
periodontal pocket. It contains doxycycline, a tetracycline an-
tibiotic, which helps reduce bacterial activity and inflamma-
tion [12].

•	 Local Antimicrobial Irrigation- Specialized devices are used to 
irrigate the periodontal pockets with antimicrobial solutions. 
This method helps in flushing out bacteria from the pockets 
and promoting healing [13].

Effectiveness and success rates of local drug delivery in treat-
ing chronic periodontitis

Numerous studies have demonstrated the effectiveness of local 
drug delivery in the treatment of chronic periodontitis. These stud-
ies have shown that local drug delivery can significantly reduce the 
pocket depth, improve the attachment of the gingiva to the teeth, 
and reduce the levels of bacteria in the periodontal pockets [14]. 
Moreover, the success rates of local drug delivery have been found 
to be comparable to or even better than those of traditional treat-
ment methods alone.

The effectiveness of local drug delivery can be further enhanced 
by proper patient selection and comprehensive treatment plan-
ning. Dentists may consider factors such as the severity of the in-
fection, the patient’s overall oral health, and their ability to main-
tain good oral hygiene habits. By tailoring the treatment approach 
to each individual patient, dentists can maximize the benefits of 
local drug delivery and achieve optimal treatment outcomes.

Considerations and precautions for local drug delivery treat-
ment

While local drug delivery is generally safe and well-tolerated, 
there are some considerations and precautions that need to be 
taken into account. Patients with known allergies or sensitivities 
to the medications used in local drug delivery should be carefully 
evaluated before undergoing the treatment [15]. Additionally, it is 
important to ensure that the delivery systems are properly placed 
and secured within the periodontal pockets to prevent dislodge-
ment or premature removal.

Furthermore, patients need to understand the importance 
of maintaining good oral hygiene habits during and after the lo-
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cal drug delivery treatment. Regular brushing, flossing, and pro-
fessional cleanings are essential for preventing the recurrence of 
periodontal infections and maintaining the long-term success of 
the treatment [16]. Dentists should provide clear instructions and 
guidance to patients on how to properly care for their gingiva and 
teeth throughout the treatment process.

Combining local drug delivery with other periodontal treat-
ments

In some cases, dentists may choose to combine local drug deliv-
ery with other periodontal treatments to achieve the best possible 
outcomes. For example, periodontal surgery may be necessary to 
remove deep-rooted infection or to repair the damage caused by 
advanced periodontitis. By using local drug delivery in conjunction 
with surgical interventions, dentists can ensure a more compre-
hensive and successful treatment approach [3].

Additionally, ongoing maintenance and follow-up care are cru-
cial for the long-term success of local drug delivery treatment. 
Regular dental check-ups, professional cleanings, and periodontal 
maintenance procedures are necessary to monitor the progress of 
the treatment, address any potential complications, and prevent 
the recurrence of periodontal infections. Dentists should work 
closely with their patients to develop a personalized maintenance 
plan that suits their individual needs and ensures the continued 
health of their gingiva and teeth.

The future of local drug delivery in periodontal therapy
The field of local drug delivery in periodontal therapy contin-

ues to evolve and advance, with ongoing research and develop-
ment aimed at improving the effectiveness and efficiency of the 
treatment. New drug delivery systems and antimicrobial agents 
are being explored, offering the potential for even better outcomes 
and a more targeted approach to periodontal care. Additionally, 
advancements in technology and materials may further enhance 
the delivery systems, allowing for easier placement and improved 
patient comfort.

Furthermore, personalized medicine and genetic testing may 
play a role in determining the most effective drugs and treatment 
approaches for individual patients. By tailoring the treatment to 
each patient’s unique genetic makeup and oral health profile, den-
tists can optimize the outcomes of local drug delivery and provide 
more personalized and precise care.

Conclusion
Local drug delivery represents a powerful and promising treat-

ment option for chronic periodontitis. By delivering antimicrobi-
al agents directly to the infected areas, local drug delivery offers 
several advantages over traditional treatment methods, including 
a more targeted approach, sustained therapeutic effect, and im-

proved treatment outcomes. When used in conjunction with scal-
ing and root planing or other periodontal treatments, local drug 
delivery can provide a comprehensive approach to periodontal 
therapy and enhance the chances of successful outcomes.

As the field of local drug delivery continues to advance, the fu-
ture of periodontal therapy looks promising. Ongoing research and 
development, along with advancements in technology and person-
alized medicine, offer the potential for even better treatment out-
comes and a more individualized approach to care. By staying in-
formed and embracing these innovations, dental professionals can 
unlock the full potential of local drug delivery and provide their 
patients with the best possible care for chronic periodontitis.
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