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ABSTRACT 
Local anesthetics play a crucial role in aesthetic procedures, offering temporary pain relief while preserving recipient’s 
consciousness. They are widely used in procedures such as laser treatments, injectable therapies, chemical peels, 
and microneedling. This review explores the mechanisms of action, pharmacokinetics, formulations, and safety 
considerations of these agents, emphasizing their influence on procedural outcomes and patient comfort. Local 
anesthetics work by inhibiting sodium ion channels, preventing nerve signal transmission. Their efficacy depends on 
factors like chemical composition, lipid solubility, pKa, and the tissue environment. Common formulations include 
creams, gels, patches, and sprays, each tailored to specific applications and procedural needs. Safety concerns, 
including systemic toxicity and allergic reactions, highlight the importance of appropriate dosing and formulation choice. 
Recent advancements, such as nanotechnology and enhanced delivery systems, promise to improve anesthetic 
performance and safety. This review underscores the indispensable role of local anesthetics in modern aesthetic 
practice. 
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1. INTRODUCTION 
 
Local anesthetics are pharmaceutical agents de-
signed to temporarily block sensation in specific ar-
eas of the body without impairing general con-
sciousness. These drugs are essential in various 
aesthetic procedures, where minimizing pain and 
discomfort is crucial during treatments such as la-
ser therapies, chemical peels, and injectable inter-
ventions. The effectiveness of local anesthetics is 
determined by their chemical structure, formula-
tion, and method of application. 
 

2. SURFACE (SUPERFICIAL) 
ANESTHESIA 
 
Superficial anesthesia involves applying anesthet-
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ics topically to mucous membranes and skin, 
providing rapid onset (5 minutes) and effects last-
ing 20–30 minutes with agents like lidocaine [1]. 
 

3. TYPES OF LOCAL ANESTHETICS 
 

Local anesthetics are classified based on their 
chemical composition into two main groups: esters 
and amides [1,2]. Esters (e.g. procaine, chlo-
roprocaine, and tetracaine) are less commonly 
used due to their higher likelihood of adverse re-
actions, such as contact dermatitis. Amides (e.g. 
lidocaine, prilocaine, bupivacaine, and ropiva-
caine) are preferred in most applications for their 
reduced allergenicity and superior safety profiles, 
although their use require strict adherence to dos-
age limits to avoid toxicity. 
 

4. MECHANISMS OF ACTION 
 

Local anesthetics function by blocking sodium ion 
channels in nerve membranes, thereby inhibiting 
the generation and transmission of action poten-
tials responsible for pain perception [1,2]. Non-
ionized anesthetics penetrate nerve membranes, 
convert to an ionized form inside cells (pH ~7.1), 
and block open sodium ion channels, preventing 
the influx of sodium ions into the cell. This inhibition 
disrupts the conduction of nerve impulses, halting 
the transmission of pain signals to the central 
nervous system. 

The effectiveness of local anesthetics depends 
on several factors, including lipid solubility, the 
dissociation constant (pKa), and the local tissue 
environment. Highly lipid-soluble agents penetrate 
nerve membranes more effectively, while those 
with a pKa closer to physiological pH exhibit a 
faster onset of action. These properties make the 
selection of anesthetics critical for achieving opti-
mal results in clinical and aesthetic applications. 
 

5. PHARMACOKINETICS 
 

The onset of anesthetic action varies with the 
agent's chemical composition and formulation. Li-
docaine, for example, acts within 2–5 minutes, 
whereas prilocaine requires 15–20 minutes. Dura-
tion is similarly dependent on pharmacokinetic 
factors. Lidocaine creams provide analgesia for 
30–60 minutes, whereas adhesive patches extend 
this duration up to four hours [1,2]. 

Local anesthetics are absorbed through the 
skin or mucous membranes, with their rate of 
absorption influenced by the application area, 
formulation, and patient-specific factors. Once 
absorbed, they are metabolized in the liver (amides) 
or plasma (esters) and excreted via the kidneys [2]. 

6. FORMULATIONS OF LOCAL 
ANESTHETICS 

 
Formulations of local anesthetics are tailored to 
specific procedural needs, offering various benefits 
in terms of absorption rate, application method, 
and patient comfort. 

 

6.1. Creams and Ointments 
 
Lidocaine-prilocaine mixtures, such as EMLA® 
cream, are commonly used for surface anesthesia. 
These formulations require occlusion with a mem-
brane for optimal absorption, typically achieving ef-
fective anesthesia within 30–60 minutes [5,6]. 

 

6.2. Gels 
 
Gels, like xylocaine® gel, offer rapid absorption 
due to their water-based composition. They are 
ideal for large surface areas and procedures like 
chemical peels or laser treatments. Their high vis-
cosity ensures prolonged contact with tissues, 
maintaining effectiveness for approximately 20–30 
minutes [7]. 

 

6.3. Adhesive Patches 
 
Patches, such as lidoderm®, provide controlled 
release of anesthetics over extended periods. 
They are particularly suitable for procedures re-
quiring prolonged or localized analgesia, such as 
tattoo removal. 

 

6.4. Sprays 
 
Lidocaine sprays are primarily used on mucous 
membranes for immediate anesthesia lasting 10–
15 minutes. Their rapid onset (1–5 minutes) makes 
them effective for short, minimally invasive proce-
dures [8]. 

 

7. APPLICATIONS IN AESTHETIC 
PROCEDURES 
 
Local anesthetics play a crucial role in aesthetic 
institutes, significantly enhancing patient comfort 
during various procedures. Their use is wide-
spread across aesthetic dermatology and cosmetic 
surgery due to their ability to minimize pain and 
discomfort. Below are some of the most common 
applications involve the application of local 
anesthetics before laser treatments (laser hair 
removal, wrinkle reduction, tattoo removal), inject-
ables (fillers and neuromodulators - e.g., Botox), 
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microneedling, chemical peels, semi-permanent 
makeup [1]. 

 
8. FACTORS INFLUENCING EFFICACY 

 
The efficacy of local anesthetics depends on their 
lipid solubility, pKa, and formulation (e.g., cream, 

gel, or patch), which affect absorption rates and 
duration of action. Application areas with thicker 
skin or mucous membranes require specific for-
mulations and dosages. Additionally, acidic envi-
ronments, such as inflamed tissues, reduce effec-
tiveness by favouring the ionized form of the an-
esthetic, which cannot easily penetrate nerve 
membranes [1,2]. 

 
A. Common formulations of local anesthetics and their applications 

Formulation Examples Characteristics Applications 

Creams and 
Ointments 

EMLA® (Lidocaine-
Prilocaine) 

Slow absorption; requires occlusion 
for optimal effectiveness; acts within 
30–60 minutes. 

Surface anesthesia for laser 
treatments, microneedling, and minor 
injectable therapies. 

Gels Xylocaine® Gel 
Water-based; fast absorption; high 
viscosity ensures prolonged contact 
with tissues. 

Chemical peels, laser hair removal, 
and large-area procedures. 

Adhesive 
Patches 

Lidoderm® 
(Lidocaine) 

Provides controlled, extended 
release (8–12 hours); easy to apply. 

Prolonged analgesia for tattoo 
removal and post-procedural pain 
management. 

Sprays Lidocaine Spray 
Rapid onset (1–5 minutes); short 
duration (10–15 minutes). 

Mucosal anesthesia for semi-
permanent makeup and quick 
aesthetic procedures. 

Solutions Tetracaine Solution 
Applied to sensitive areas; longer 
duration but higher toxicity risk. 

Anesthesia for sensitive regions like 
the eyes in laser therapies. 

B. Composition and characteristics of OTC local anesthetic products [6-10] 

Product Manufacturer Active ingredients Excipients 

EMLA Cream 
2.5%+2.5% 

AstraZeneca Μ.A.E. 
Lidocaine 25 mg/g (2.5%) + 
Prilocaine 25 mg/g (2.5%) as bases 

Carboxypolymethylene, 
Polyoxyethylene hydrogenated 
castor oil, Sodium hydroxide (pH 9), 
purified water 

Xylocream Verisfield U.K. Ltd 
Lidocaine 25 mg/g (2.5%) + 
Prilocaine 25 mg/g (2.5%) as bases 

Carbomer, Polyoxyl hydrogenated 
castor oil, Sodium hydroxide, purified 
water 

Xylocaine 
Gel 2% 

Aspen Pharma 
Trading Ltd 

Lidocaine hydrochloride 20 mg/g 

Hydroxypropyl methylcellulose, 
Sodium hydroxide, Hydrochloric acid, 
Methyl parahydroxy benzoate, Propyl 
parahydroxy benzoate, purified water 

Xylocaine 
Spray 10% 
W/V 

Aspen Pharma 
Trading Ltd 

Lidocaine 100 mg/mL 

ethanol, levomenthol, macrogol 400, 
essence of banana (contains 
propylene glycol), saccharin and 
purified water 

 
9. SAFETY AND SITE EFFECTS 
 
Exceeding the recommended doses of local anes-
thetics can lead to systemic toxicity, manifesting as 
central nervous system disturbances or cardio-
vascular complications. It is crucial to calculate 
doses based on patient weight and procedural re-
quirements. 

Ester anesthetics, such as tetracaine, may 
cause allergic reactions, while amides (e.g. 
lidocaine) have lower allergenicity. Proper training 
in anesthetic application minimizes these risks. 

 
10. COMPARATIVE ANALYSIS OF 
ANESTHETIC FORMS 
 
Gels generally exhibit faster absorption and are 

preferred for procedures requiring immediate an-
esthesia. Creams, however, provide longer-lasting 
effects and are suitable for procedures with 
delayed start times. Patches ensure a steady re-
lease of anesthetics over prolonged periods, 
whereas sprays offer rapid onset for short-duration 
treatments. The choice depends on the procedural 
duration and area of application. 
 

11. KEY PRODUCTS AND THEIR  
APPLICATIONS 
 

Various OTC local anesthetics are available, each 
offering distinct advantages tailored to specific ap-
plications. Selecting the appropriate product, ap-
plying it correctly, and adhering to safety guidelines 
are crucial for ensuring optimal effectiveness while 
minimizing the risk of adverse effects. 
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11.1.  Eutectic Mixture of Local Anesthetics 
(EMLA) type Cream (2.5% Lidocaine + 2.5% 
Prilocaine) 
 
EMLA cream, an oil-in-water emulsion containing 
2.5% lidocaine and 2.5% prilocaine, formulated 
with a polyethylene glycol emulsifier that enhances 
skin absorption. After 60 minutes of application, 
EMLA cream penetrates to a depth of ap-
proximately 3 mm, reaching a maximum depth of 5 
mm after 120 minutes [7,8]. 

Occlusion (e.g., covering the area with a mem-
brane) and longer application times improve the 
cream’s penetration and anesthetic effect. Initial 
applications cause vasoconstriction, visible as a 
pale skin tone, followed by erythema due to vaso-
dilation [7,8]. 

While suitable for intact skin, it should be 
avoided on wounds or inflamed areas to prevent 
adverse reactions like contact urticaria or 
dermatitis. It is used for procedures such as laser 
treatments, microneedling, and minor injectables, 
where effective surface anesthesia is required 
[7,8]. 

 

11.2.  Xylocaine Gel (2% Lidocaine) 
 
Xylocaine gel, with 20 mg/g of lidocaine, provides 
rapid and prolonged mucosal anesthesia, reducing 
friction and enhancing comfort during procedures 
[9]. 

Anesthetic effects begin within 5 minutes and 
last 20–30 minutes. Lidocaine is absorbed through 
mucous membranes, metabolized in the liver, and 
excreted by the kidneys. Commonly used for mu-
cosal procedures, xylocaine gel is effective for 
minimizing discomfort during treatments involving 
sensitive tissues [9]. 

 

11.3. Xylocaine Spray (10% Lidocaine) 
 
Xylocaine spray delivers 100 mg of lidocaine per 
millilitre, providing rapid surface anesthesia for 
mucous membranes, with effects starting within 1–
5 minutes and lasting 10–15 minutes. It is ideal for 
quick, minimally invasive procedures including 
anesthetizing the oral cavity, throat, and other 
mucosal areas for procedures like semi-permanent 
makeup and minor aesthetic interventions [10]. 
 

12. CONCLUSION 
 
Local anesthetics are integral to aesthetic proce-
dures, improving recipient’s experience by mini-
mizing pain and discomfort. Their effectiveness 
hinges on the appropriate selection of formulation, 

dosage, and application method, tailored to the 
specific procedural and patient requirements. 
While generally safe, their use necessitates careful 
adherence to dosing guidelines to prevent adverse 
effects. Continued advancements in anesthetic 
formulations promise to further refine their utility in 
aesthetic medicine. 
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