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Abstract 

Gum and mucosal diseases are characterized by inflammatory processes that require effective treatment 

to reduce pain and prevent complications. Non-steroidal anti-inflammatory drugs (NSAIDs) are the main 

therapeutic solution, acting by inhibiting cyclooxygenase and reducing the synthesis of prostaglandins. However, 

their prolonged use can cause gastrointestinal and renal adverse effects. In this context, essential oils have gained 

attention due to their anti-inflammatory, antimicrobial and antioxidant properties. Compounds such as eugenol, 

thymol and carvacrol have demonstrated effectiveness in reducing inflammation and oxidative stress, having a 

superior safety profile. The comparison of the two therapeutic classes highlights the rapid effectiveness of 

NSAIDs in acute inflammation, while essential oils are more suitable for adjuvant therapies and chronic 

inflammation. Future research should explore combined formulations that maximize the benefits of both types of 

treatment while reducing adverse effects. The development of optimized products, such as gels and mouthwashes 

with NSAIDs and essential oils, can be an effective strategy for the management of gum and mucosal diseases. 
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Introduction 

Gingival and mucosal inflammation 

are common biological reactions of the 

oral cavity to various stimuli, including 

infectious agents, mechanical, chemical or 

thermal trauma, as well as systemic 

conditions. These inflammatory processes 

can range from simple irritations to severe 

chronic pathologies, such as gingivitis, 

periodontitis and recurrent mucosal lesions 

(canker sores, lichen planus, stomatitis). 

Effective control of inflammation is 

essential not only to reduce patient 

discomfort, but also to prevent associated 

complications, including loss of 

periodontal support and worsening of 

mucosal lesions [1-4]. 

Nonsteroidal anti-inflammatory 

drugs (NSAIDs) are the main class of 

drugs used to control inflammation and 

pain in dentistry. They act by inhibiting 

cyclooxygenases (COX-1 and COX-2), 

enzymes involved in the synthesis of 

proinflammatory prostaglandins. Due to 

their analgesic, antipyretic and anti-

inflammatory action, NSAIDs are 

frequently used in the treatment of acute 

and chronic diseases of the oral mucosa, 

either in systemic form (tablets, capsules) 

or topically (gels, mouthwashes). 

However, prolonged use of these drugs is 

associated with adverse effects such as 

gastric irritation, gastric ulcer, impaired 
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kidney function, and possible drug 

interactions [1-5]. 

On the other hand, in recent years, 

interest in natural therapies has increased 

significantly, and essential oils have 

attracted attention due to their anti-

inflammatory, antimicrobial, and 

antioxidant properties. These concentrated 

plant extracts contain bioactive 

compounds, such as eugenol, thymol, 

menthol, and carvacrol, which have been 

shown to be effective in inhibiting 

inflammatory mediators and reducing 

oxidative stress associated with oral 

inflammation. Some essential oils, such as 

cloves, tea tree, peppermint, or lavender, 

are traditionally used to soothe dental pain, 

reduce gum inflammation, and speed up 

the healing of mucosal lesions [3-5]. 

The use of NSAIDs and essential 

oils in the treatment of gum and mucosal 

disease raises important questions about 

their efficacy, safety and clinical 

applicability. Although NSAIDs are well 

pharmacologically and clinically well 

documented, their long-term risks may 

limit continued use, especially in patients 

with gastrointestinal or cardiovascular 

conditions. Essential oils, while promising, 

require further studies to confirm their 

efficacy compared to NSAIDs and to 

determine optimal concentrations and 

methods of administration in oral 

conditions [3-6]. 

An important aspect in the use of 

these therapeutic agents is their 

bioavailability in the oral cavity. 

Systemically administered NSAIDs may 

have a limited effect on oral inflammation 

due to hepatic metabolism and overall 

distribution in the body, while topical 

formulations may provide a higher local 

concentration but with a shorter duration of 

action. On the other hand, essential oils, 

applied in the form of mouthwashes, gels 

or toothpastes, can act directly on inflamed 

tissues, but the absorption and persistence 

of the effect vary depending on their 

chemical composition and compatibility 

with the oral environment [2,5-10]. 

 

Inflammatory mechanisms in oral 

pathology 

Inflammation in the oral cavity is a 

complex biological response of the body to 

pathogens, mechanical, chemical or 

thermal trauma, having the role of limiting 

infection and initiating the healing process. 

Depending on its duration and intensity, 

inflammation can be acute or chronic, 

affecting the gums, oral mucosa and 

supporting tissues of the teeth. The most 

common oral inflammatory conditions 

include gingivitis, periodontitis, and 

mucosal lesions, such as aphthous 

stomatitis, oral lichen planus, or drug-

induced lichenoid reactions [10-13]. 

The oral inflammatory process is 

triggered by the presence of microbial 

agents, such as bacteria in dental plaque, 

which stimulate the immune response by 

releasing irritating toxins and metabolites. 

The immune system responds by activating 

macrophages and neutrophils, which 

secrete proinflammatory cytokines, such as 

interleukin-1β (IL-1β), tumor necrosis 

factor alpha (TNF-α), and interleukin-6 

(IL-6). These signaling molecules activate 

fibroblasts and endothelial cells, increase 

vascular permeability, and recruit more 

inflammatory cells to the site of infection 

[10-14]. 

In gingivitis, inflammation is 

limited to the gums and is reversible if 

plaque is effectively removed. However, in 

the absence of treatment, the inflammatory 
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process can progress to periodontitis, 

where inflammation becomes chronic and 

destroys the supporting structures of the 

tooth, including the periodontal ligament 

and alveolar bone. This destruction is 

mediated by the excessive activation of 

osteoclasts via the RANK/RANKL system, 

which causes bone resorption [10-15]. 

Mucosal lesions, such as aphthous 

ulcers, are characterized by an intensely 

localized inflammatory response with T 

lymphocyte infiltrate and release of 

inflammatory cytokines. Unlike gingivitis 

and periodontitis, where bacteria are the 

main trigger, aphthous ulcers are 

associated with immunological factors, 

stress, vitamin deficiency and mechanical 

trauma [12-17]. 

Another essential mechanism in 

oral inflammation is the production of 

prostaglandins, lipid substances that 

amplify pain, edema and vascular 

permeability. Their synthesis is catalyzed 

by the enzymes cyclooxygenase-1 (COX-

1) and cyclooxygenase-2 (COX-2). COX-1 

is involved in the maintenance of normal 

physiological functions, while COX-2 is 

induced in inflammation and contributes to 

the pathological process. For this reason, 

inhibition of COX-2 by nonsteroidal anti-

inflammatory drugs (NSAIDs) is an 

important therapeutic mechanism for 

reducing inflammation and pain in oral 

pathology [14-20].

 

 

Type of 

inflammation 

Main Cause Key 

inflammatory 

mediators 

Effects on 

tissues 

Role of 

prostaglandins 

Therapeutic 

implications 

Gingivitis Bacterial 

plaque 

IL-1β, TNF-α, 

PGE2 

Edema, 

erythema, 

gingival 

bleeding 

Inflammatory 

mediation, 

pain, edema 

Strict oral hygiene, 

topical NSAIDs, 

essential oils 

Periodontitis Chronic 

bacterial 

infection 

IL-6, TNF-α, 

RANKL 

Bone loss, 

periodontal 

resorption 

Stimulation of 

bone resorption 

Antimicrobial 

therapy, NSAIDs, 

regenerative 

treatments 

Aphthous ulcer Immunological 

factors, stress 

IL-2, IFN-γ, 

TNF-α 

Painful ulcers 

on the oral 

mucosa 

Intensification 

of local 

inflammatory 

response 

Topical 

corticosteroids, oral 

antiseptics, essential 

oils 

Oral Lichen 

Planus 

Autoimmune 

reaction 

IL-6, IL-10, 

TNF-α 

Whitish 

plaques, 

mucosal 

erosions 

Autoimmune 

regulation of 

inflammation 

Immunomodulators, 

local anti-

inflammatory 

treatments 

Stomatitis Chemical 

irritants or 

viral infections 

IL-8, IL-1β, 

prostaglandins 

Erythema, 

edema, 

epithelial 

erosions 

Increased 

vascular 

permeability 

and pain 

Elimination of 

irritants, antiseptics, 

NSAIDs 

Table 1. The table presents the main types of oral inflammation, their causes, the 

inflammatory mediators involved, the effects on tissues, the role of prostaglandins and the 

associated therapeutic strategies. Gingivitis and periodontitis are caused by bacterial 

infections, while aphthous ulcers and lichen planus have immunological causes. Therapeutic 

management includes NSAIDs, antiseptics, and essential oils to reduce inflammation [12-21]. 
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In addition to NSAIDs, natural 

compounds in essential oils have 

demonstrated anti-inflammatory effects by 

inhibiting pro-inflammatory cytokines and 

reducing oxidative stress. Eugenol, present 

in clove oil, inhibits COX-2 and reduces 

the production of prostaglandins, providing 

similar effects to NSAIDs but with a better 

safety profile. Also, carvacrol and thymol 

in thyme and oregano oil have 

demonstrated the ability to decrease the 

production of TNF-α and IL-6, thereby 

reducing gingival and mucosal 

inflammation [13-21]. 

As oral inflammation becomes 

chronic, the interaction between bacteria 

and the immune system becomes 

increasingly complex. Microbial dysbiosis, 

characterized by an imbalance of the oral 

flora, favors the persistence of 

inflammation and the progression of 

periodontal diseases. Pathogenic bacteria, 

such as Porphyromonas gingivalis and 

Aggregatibacter actinomycetemcomitans, 

have the ability to inhibit the normal 

immune response and induce persistent 

inflammation. This chronic condition 

affects not only oral health, but also the 

entire body, being associated with systemic 

risks such as cardiovascular disease, 

diabetes and autoimmune conditions [15-

21]. 

A critical aspect of oral 

inflammation is the role of oxidative stress, 

which contributes to tissue destruction 

through the formation of reactive oxygen 

species (ROS). These molecules, released 

in excess of activated neutrophils, can 

damage cell membranes, proteins, and 

cellular DNA. Natural antioxidants in 

essential oils, such as flavonoids and 

polyphenols, neutralize free radicals and 

protect oral structures against oxidative 

degradation [16-21]. 

 

Non-steroidal anti-inflammatory drugs 

(NSAIDs) in the treatment of gum and 

mucosal diseases 

Nonsteroidal anti-inflammatory 

drugs (NSAIDs) are among the most 

widely used drugs in dentistry to control 

inflammation and pain associated with 

gum and mucosal disease. These drugs 

work by inhibiting cyclooxygenase 

enzymes (COX-1 and COX-2), reducing 

the synthesis of prostaglandins, substances 

involved in inflammation, pain and edema. 

Due to their mechanism of action, NSAIDs 

are effective in reducing inflammatory 

symptoms from gingivitis, periodontitis, 

aphthous ulcers and other mucosal 

diseases, being available in systemic form 

(tablets, capsules) or topically (gels, 

gargling solutions, medicinal toothpastes) 

[21-23]. 

Among the most commonly used 

NSAIDs in oral pathology are ibuprofen, 

ketoprofen, diclofenac and naproxen. 

Ibuprofen, a commonly prescribed NSAID, 

is valued for its moderate anti-

inflammatory effects and superior safety 

profile compared to other NSAIDs. 

Ketoprofen, with stronger anti-

inflammatory activity, is used especially in 

severe inflammation, but carries a higher 

risk of gastrointestinal side effects. 

Diclofenac, also available in the form of 

gels and mouthwashes, is effective in 

reducing local inflammation without 

having a significant systemic impact [21-

24]. 

In the case of gum disease, NSAIDs 

reduce inflammation induced by bacterial 

toxins, reducing gingival edema and 

bleeding. Studies have shown that topical 
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use of NSAID gels, such as diclofenac or 

ketoprofen, can significantly decrease 

discomfort in patients with gingivitis and 

periodontitis. In chronic inflammations, 

such as advanced periodontitis, NSAIDs 

can slow bone resorption by inhibiting 

inflammatory mediators, although they 

cannot replace causative therapy such as 

scaling and antimicrobial treatments [21-

25]. 

In the case of mucosal lesions, such 

as oral canker sores, NSAIDs help reduce 

pain and inflammation, facilitating healing. 

Patients with recurrent aphthous stomatitis 

may benefit from local administration of 

NSAID gels, which reduce discomfort and 

accelerate mucosal re-epithelialization. 

However, prolonged use of NSAIDs in 

these cases should be closely monitored, as 

they can induce local irritation or oral 

dryness [22-25]. 

Although effective, NSAIDs also 

have limitations, especially due to their 

adverse effects. Prolonged use of oral 

NSAIDs may lead to gastritis, gastric ulcer 

and kidney damage, especially in 

predisposed patients. The inhibition of 

COX-1, which has a protective role at the 

gastric and renal level, is responsible for 

these undesirable effects. Topical forms of 

NSAIDs considerably reduce systemic 

risks, but may cause local irritation or 

allergic reactions to the oral mucosa. 

Drug interactions are another 

important aspect to consider when using 

NSAIDs. Patients undergoing chronic 

anticoagulant or antihypertensive 

treatments should be alert to potential 

interactions, as NSAIDs may increase the 

risk of bleeding and reduce the 

effectiveness of antihypertensive 

medications. Also, the combination with 

corticosteroids may increase the risk of 

gastrointestinal damage [21-26]. 

One aspect recently explored is the 

use of selective NSAIDs for COX-2, such 

as celecoxib, which offer strong anti-

inflammatory effects with a reduced risk of 

gastric irritation. However, these drugs are 

associated with an increased 

cardiovascular risk, which limits their 

long-term use [22-26]. 

 

NSAID Mechanism of 

action 

Common use in 

oral pathology 

Side effects Topical or 

systemic use 

Ibuprofen Inhibits COX-1 and 

COX-2, reducing 

prostaglandin 

synthesis 

Pain and 

inflammation in 

gingivitis, 

postoperative 

dental pain 

Gastric irritation, 

nephrotoxicity 

Systemic (oral), 

occasional topical 

gel formulations 

Ketoprofen Potent COX 

inhibitor, strong 

anti-inflammatory 

effects 

Acute 

inflammation and 

severe oral mucosal 

lesions 

Higher risk of 

gastrointestinal 

issues 

Mostly systemic 

(oral), limited 

topical use 

Diclofenac Inhibits COX 

enzymes, available 

in systemic and 

topical forms 

Localized 

inflammation, 

topical application 

for gingival pain 

Potential 

hepatotoxicity, 

local irritation in 

topical forms 

Available in both 

systemic (oral) and 

topical forms 
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Naproxen Selective COX-2 

inhibition, 

prolonged anti-

inflammatory 

action 

Long-term 

management of 

chronic oral 

inflammation 

Cardiovascular risk 

with prolonged use 

Systemic (oral), 

used for chronic 

inflammation 

Celecoxib Selective COX-2 

inhibitor, reduced 

gastrointestinal side 

effects 

Alternative for 

patients at risk of 

gastrointestinal 

issues 

Increased risk of 

thrombotic events, 

cardiovascular 

concerns 

Systemic (oral), 

primarily for long-

term therapy 

Table 2. The table presents the main non-steroidal anti-inflammatory drugs (NSAIDs) used in 

the treatment of gingival and mucosal inflammation, highlighting their mechanism of action, 

clinical indications, adverse effects and mode of administration. Ibuprofen and ketoprofen are 

commonly used systemically, while diclofenac is also available topically. Naproxen and 

celecoxib are alternatives for chronic inflammation but have higher cardiovascular risks [21-

27]. 

 

Essential oils and their anti-

inflammatory potential in oral 

pathology 

Essential oils have gained 

popularity as natural alternatives to 

nonsteroidal anti-inflammatory drugs 

(NSAIDs) in the treatment of gum and 

mucosal disease. These plant extracts 

contain bioactive compounds with anti-

inflammatory, antimicrobial, and 

antioxidant properties, which give them an 

important role in controlling oral 

inflammation. Unlike NSAIDs, which 

work by inhibiting cyclooxygenase 

enzymes (COX-1 and COX-2), essential 

oils influence multiple inflammatory 

pathways, reducing the production of 

proinflammatory cytokines and 

neutralizing oxidative stress [28-30]. 

Among the most studied essential 

oils in dentistry are cloves, tea tree, 

peppermint, lavender and thyme oil. Clove 

oil is one of the most effective natural 

remedies for dental pain, due to its high 

eugenol content. This compound has 

analgesic and anti-inflammatory effects 

similar to those of NSAIDs, inhibiting 

COX-2 and reducing the production of 

prostaglandins. That is why it is used in 

various dental products, including gels, 

toothpastes, and mouthwashes [10,28-30]. 

Tea tree essential oil contains 

terpinen-4-ol, a compound with a strong 

antimicrobial and anti-inflammatory effect. 

Studies have shown that it reduces the 

levels of interleukin-1β (IL-1β) and tumor 

necrosis factor alpha (TNF-α), the main 

mediators of gingival and mucosal 

inflammation. Its application in the form of 

gel or mouthwash has been shown to be 

effective in reducing inflammation in 

patients with gingivitis and periodontitis 

[28-31]. 

Peppermint oil is frequently used 

due to its analgesic and antiseptic 

properties. Its main active compound, 

menthol, has an anti-inflammatory effect 

by reducing oxidative stress and inhibiting 

the production of inflammatory cytokines. 

In addition, its cooling effect helps to 

soothe pain and burning sensation in 

mucosal lesions, such as canker sores and 

stomatitis [15,28-31]. 
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Lavender is known for its soothing 

and anti-inflammatory effects. Studies 

indicate that lavender essential oil reduces 

edema and inflammation by inhibiting the 

production of NO (nitric oxide) and 

decreasing oxidative stress. It is frequently 

used to reduce gingival inflammation and 

speed up the healing process of mucosal 

lesions [28-31]. 

Thyme oil contains thymol and 

carvacrol, two compounds with proven 

anti-inflammatory and antimicrobial 

properties. They inhibit the synthesis of 

prostaglandins and reduce the production 

of inflammatory cytokines, having 

beneficial effects in treating gingivitis and 

periodontitis. In addition, the combination 

of thymol and chlorhexidine has 

demonstrated increased efficacy in 

preventing plaque buildup and gingival 

inflammation [17,28-32]. 

A major advantage of essential oils 

is their antimicrobial effect, which allows 

them to act simultaneously on 

inflammation and pathogens. Unlike 

NSAIDs, which reduce inflammation 

without having a direct antibacterial effect, 

essential oils also help eliminate 

pathogenic bacteria from the oral cavity. 

This is important in the treatment of gum 

disease, where inflammation is triggered 

by the presence of plaque [29-32]. 

 

Essential oil Active 

compounds 

Mechanism of 

action 

Common use in 

oral pathology 

Application 

method 

Potential side 

effects 

Clove oil Eugenol COX-2 

inhibition, 

analgesic, 

antimicrobial 

Toothache 

relief, gingival 

pain, 

antimicrobial 

agent 

Topical (gel, 

mouthwash), 

diluted in carrier 

oil 

Allergic 

reactions, 

mucosal 

irritation if 

undiluted 

Tea tree oil Terpinen-4-ol Anti-

inflammatory, 

reduces IL-1β 

and TNF-α 

Gingivitis, 

periodontal 

inflammation, 

antiseptic 

mouthwash 

Mouthwash, gel 

application 

Possible 

irritation, 

allergic reactions 

Peppermint oil Menthol Cooling effect, 

anti-

inflammatory, 

antiseptic 

Pain relief for 

mucosal 

lesions, 

freshening 

breath 

Topical gel, 

mouthwash, 

toothpaste 

additive 

Oral mucosa 

irritation in high 

concentrations 

Lavender oil Linalool, 

Linalyl acetate 

Reduces 

oxidative 

stress, inhibits 

NO production 

Wound healing, 

reducing oral 

inflammation 

Aromatherapy, 

diluted topical 

application 

Rare allergic 

reactions, mild 

irritation 

Thyme oil Thymol, 

Carvacrol 

Prostaglandin 

inhibition, 

antimicrobial, 

antioxidant 

Gingivitis 

treatment, 

plaque 

reduction, 

antimicrobial 

Mouthwash, gel 

for gum 

application 

Possible burning 

sensation, 

irritation in high 

doses 
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Table 3. The table presents the main essential oils used in the treatment of gingival and 

mucosal inflammation, highlighting the active compounds, mechanism of action, clinical 

indications, methods of application and possible adverse effects. Oils such as cloves, tea tree, 

and thyme have anti-inflammatory and antimicrobial properties, being used topically to 

reduce oral inflammation [6,15,28-32] 

 

Comparison of the efficacy and safety of 

NSAIDs and essential oils 

Nonsteroidal anti-inflammatory 

drugs (NSAIDs) and essential oils are used 

differently to control gum and mucosal 

inflammation, each with specific 

advantages and limitations. NSAIDs work 

by inhibiting the enzymes cyclooxygenase 

(COX-1 and COX-2), reducing the 

production of prostaglandins, the main 

molecules involved in inflammation and 

pain. Essential oils, on the other hand, 

modulate inflammation by inhibiting 

proinflammatory cytokines and oxidative 

stress, while additionally having 

antimicrobial effects [6,33-36] 

The effectiveness of NSAIDs is 

well documented in dentistry, being 

frequently used in the treatment of gingival 

and mucosal inflammation. Studies show 

that ibuprofen and diclofenac significantly 

reduce pain and inflammation in acute and 

chronic gum disease, being available in the 

form of tablets or gels with topical 

application. Although NSAIDs have a 

rapid and predictable effect, their systemic 

use can cause side effects such as 

gastrointestinal irritation, impaired kidney 

function, and drug interactions [10,34-36] 

In contrast, essential oils have a 

better safety profile, especially when used 

topically. Studies show that cloves, tea tree 

and thyme oils have anti-inflammatory 

effects comparable to those of NSAIDs in 

certain oral conditions, without causing 

systemic side effects. The eugenol in clove 

oil inhibits COX-2 and reduces dental pain, 

being used in long-term dental treatments. 

Thymol and carvacrol in thyme and 

oregano have demonstrated the ability to 

reduce gingival inflammation by inhibiting 

the production of interleukin-6 (IL-6) and 

TNF-α [28-32,36] 

A key aspect in comparing the two 

therapies is bioavailability. Oral NSAIDs 

have a systemic distribution and can act on 

several affected areas, but their effect on 

the oral mucosa depends on the dose and 

the individual metabolism of the patient. 

On the other hand, topically applied 

essential oils act directly on the inflamed 

area, having a localized absorption and a 

shorter duration of action. Therefore, the 

frequency of application plays an 

important role in the effectiveness of 

essential oil treatment [10,34-37] 

Another important aspect is the 

antimicrobial action. NSAIDs do not have 

a direct effect on oral microbial flora, 

which means that inflammation caused by 

bacterial infections often requires 

additional antimicrobial therapy. Essential 

oils, however, have significant 

antimicrobial activity, inhibiting the 

growth of pathogenic bacteria involved in 

periodontitis and gingivitis. Studies show 

that tea tree and thyme oils significantly 

reduce the amount of Porphyromonas 

gingivalis and Aggregatibacter 

actinomycetemcomitans, two of the main 

pathogens involved in periodontal disease 

[28,34-37] 

 



Romanian Journal of Oral Rehabilitation 

Vol. 17, No.1 January-March 2025 

 

877 
DOI : 10.62610/RJOR.2025.1.17.84 

Future perspectives and research 

directions 

The use of non-steroidal anti-

inflammatory drugs (NSAIDs) and 

essential oils in the treatment of gum and 

mucosal diseases raises important 

questions about efficacy, safety and clinical 

applicability. Although NSAIDs are well 

documented in reducing oral inflammation, 

systemic adverse effects impose 

restrictions on their long-term use. On the 

other hand, essential oils offer a promising 

alternative, but further studies are needed 

to establish optimal doses and exact 

mechanisms of action [18,35-37] 

An important research direction is 

the development of new pharmaceutical 

formulas that combine the advantages of 

both therapies. For example, gels and 

mouthwashes containing both NSAIDs and 

essential oils could provide a rapid and 

long-lasting anti-inflammatory effect, 

reducing the need for systemic 

administration of NSAIDs and minimizing 

adverse effects. Initial studies suggest that 

hybrid formulations based on diclofenac 

and eugenol may improve the effectiveness 

of gingivitis and periodontitis treatment 

[32-38] 

An important research direction is 

the impact of non-steroidal anti-

inflammatory drugs (NSAIDs) and 

essential oils on orthodontic-induced 

inflammation. The mechanical forces 

applied by brackets and aligners cause an 

inflammatory reaction in the periodontal 

ligament, which can cause pain and 

discomfort. NSAIDs are used to manage 

these symptoms, but they can influence 

bone remodeling, affecting the 

effectiveness of orthodontic treatment. 

Essential oils, having anti-inflammatory 

and antimicrobial effects, could be a safer 

alternative. Future research should look at 

topical formulations that reduce 

inflammation without interfering with 

tooth mobility [39-52]. 

A promising direction in research is 

the use of biomaterials to optimize the 

treatment of oral inflammation. 

Functionalized hydrogels and 

nanomaterials can serve as systems for the 

controlled release of NSAIDs and essential 

oils, ensuring a prolonged therapeutic 

effect and reducing adverse effects. Also, 

antimicrobial biomaterials, such as silver-

based nanocomposites or bioactive 

polymers, can improve the treatment of 

gingivitis and periodontitis by preventing 

the development of bacterial biofilm. The 

integration of these biomaterials into gels, 

toothpastes or orthodontic devices could 

revolutionize the therapeutic approach, 

offering effective and safe solutions for 

gingival and mucosal inflammation [53-

60]. 

Another important aspect is the 

investigation of the mechanisms of 

interaction between essential oils and the 

oral environment. Their bioavailability 

may vary depending on salivary pH, the 

presence of bacterial biofilms and the 

individual composition of the microbial 

flora. Future research needs to focus on 

delivery methods that maximize local 

absorption and prolong the therapeutic 

effect, such as nanotechnology and 

controlled-release systems [61,62]. 

 

Conclusions 

Nonsteroidal anti-inflammatory 

drugs (NSAIDs) and essential oils are used 

to control inflammation in gum and 

mucosal disease, each with specific 

advantages and limitations. NSAIDs are 

effective, acting quickly by inhibiting 
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cyclooxygenase and reducing 

prostaglandin synthesis, but their long-term 

use is limited by gastrointestinal, renal and 

cardiovascular adverse effects. In contrast, 

essential oils, due to their bioactive 

compounds, such as eugenol, thymol and 

carvacrol, offer anti-inflammatory and 

antimicrobial benefits, being a safer 

alternative, but with an effect that requires 

frequent application. 

Comparing the two therapeutic 

categories shows that NSAIDs are more 

suitable for severe acute inflammation, 

providing a rapid reduction in pain and 

edema, while essential oils are more 

effective as adjunctive therapy or for mild 

and chronic inflammation, where they can 

contribute to the balance of the oral 

microbiome and prevent recurrences. 

Essential oils have the advantage of 

antimicrobial action, being useful in 

treating gingivitis and periodontitis, where 

bacterial infection plays a major role. 

A key aspect is the development of 

combined therapeutic approaches. The 

combination of NSAIDs with essential oils 

could allow the dose of anti-inflammatory 

drugs to be reduced, thus reducing the risk 

of side effects. Hybrid products, such as 

gels and mouthwashes that combine 

NSAIDs and essential oils, may represent a 

promising direction for improving the 

treatment of oral inflammation. 

The safety of using these therapies 

must be considered. NSAIDs can cause 

mucosal irritation and drug interactions, 

and some essential oils can cause allergic 

reactions if not used correctly. Therefore, it 

is necessary to individualize the treatment, 

taking into account the particularities of 

each patient and the severity of the 

condition. 

NSAIDs and essential oils have an 

important role in the management of gum 

and mucosal diseases. Although NSAIDs 

remain the primary solution for rapid 

inflammation control, essential oils are a 

valuable alternative due to their anti-

inflammatory and antimicrobial effects. 

Future research needs to clarify the 

interactions between these therapies and 

develop optimised formulations for oral 

use so that patients benefit from more 

effective, safe and well-tolerated 

treatments. 
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