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ABSTRACT:  A rising focus on the development of innovative drugs with various delivery methods to 

enhance patient care without compromising analgesic efficiency. While acute pain is a warning, chronic 

pain is a syndrome that calls for the long-term use of drugs with high bioavailability. This study discusses 

topical medications, such as anti-inflammatory medicines, anesthetics, and other physical delivery methods, 

for treating both acute and chronic pain. A key objective is a patient compliance with prescribed treatments, 

especially for chronic illnesses. Oral analgesics are often used to treat both acute and chronic pain. These 

substances do, however, usually have adverse, occasionally harmful, systemic effects. Topical analgesics 

can provide the same analgesic effects as oral analgesics with minimal adverse systemic effects. Topical 

analgesics can provide the same analgesic relief as oral analgesics with fewer side effects on the body. 

Creams have long been recognized as an essential part of cosmetic items and topical therapies due to how 

easy they are to apply to the skin and remove. 
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INTRODUCTION 

 

Topical analgesics are painkillers that are applied directly to the skin. These medications are available in 

a variety of formulations, including creams, gels, ointments, patches, and sprays. They contain active 

chemicals including menthol, lidocaine, capsaicin, and salicylates, which inhibit pain signals or lessen 

inflammation in the affected area. Pain associated with ailments like arthritis and muscular strains is 

frequently treated with topical analgesics. 

 

Whether taken orally or administered topically, the majority of analgesics, also referred to as painkillers, work 

to prevent your body's molecules from delivering pain signals to your brain. Hormone-like molecules called 

prostaglandins can induce inflammation and cause local neurons to send pain signals to your brain. Oral and 

topical medications both inhibit the effects of prostaglandins, although they do so in different ways.  The 

majority of topical pain relievers on the market today are compounded creams, gels, or even pain-relieving 

patches, depending on the formulation. Prostaglandin blocking is the main approach to treating pain, although 

other methods can be used in place of or in addition to prostaglandin blocking. 

 

  Chronic Pain 

A major health condition is a chronic pain. including any chronic health condition, it may also result in 

consequences including sadness, anxiety, and sleep issues in addition to the physical symptoms. 

Long-lasting discomfort is referred to as chronic pain. It may result in issues with finances and relationships. 

Maintaining a schedule for work, household chores, and social events becomes more difficult. According to 

some studies, the severity of these issues increases with the degree of discomfort. 
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Acute Pain 

Acute pain develops rapidly, is initially severe or powerful, and acts as a body's early warning system for 

sickness or other threats. It usually lasts from a few minutes to less than six months and is brought on by an 

injury, surgery, illness, trauma, or severe medical procedures. Whenever the underlying cause is treated or 

cured, acute discomfort typically goes away. 

 
 

TYPES OF TOPICAL PAIN MEDICATIONS INCLUDE: 
 

1) Topical Salicylates  

 

Salicylates have long been used to treat pain. Salicylic acid and methyl salicylate, which have keratolytic and 

anti-inflammatory goods, independently, are two of the most frequently used topical salicylates. The current 

review covers both unresistant and active styles, as well as slice- edge technologies, used to ameliorate the 

penetration of these two salicylate  composites through the skin. While there has been little exploration into 

topical delivery  styles for methyl salicylate, the  expression design of topical salicylic acid targets  medicine 

retention in and on the skin grounded on a variety of  suggestions, including keratolytic, antibacterial, and 

photoprotective  goods. In particular, for musculoskeletal conditions like muscle or joint pain, topical 

salicylates are a type of drug that's used to relieve pain. Salicylates are chemical composites with anti-

inflammatory and analgesic (pain- relieving) parcels that are  deduced from salicylic acid, a substance that 

can be  set up in  shops like willow dinghy. Salicylates have several mechanisms of action when applied 

topically, some of them are  

  1. Anti-Inflammatory Action- By  precluding the  conflation of prostaglandins, which are chemical couriers 

involved in both inflammation and pain, salicylates can lessen inflammation in the affected area. Salicylates 

can prop in relieving pain brought on by ails like arthritis, tendinitis, or bursitis by lowering inflammation.  

2. Analgesic Action- Salicylates can numb the skin and underpinning apkins, which directly relieves pain. 

They can suppress the print of pain in the area where they're applied by blocking pain impulses from whim-

whams consummations. 

  3. Vasodilation- Vasodilation, or the blowup of blood vessels, is a salicylate effect that might enhance blood 

inflow to the area and encourage mending. In addition to reducing pain and promoting towel  rejuvenescence,  

bettered blood inflow can also  help remove metabolic waste products from the body and give oxygen and 

nutrients to the apkins.  

 4. Keratolytic action- Salicylates can  prop  in softer exfoliation of the epidermis thanks to their keratolytic 

characteristics. This is  profitable for conditions where the thicker skin can irritate or hurt,  similar as knobs, 

calluses, or  sludge. 

  5. Enhanced  medicine penetration- Salicylates can also ameliorate the skin's capability to absorb other  

medicines. Salicylates can enhance the immersion and effectiveness of other topical medicines when 

administered in confluence with them. 

 

2)  Topical NSAIDS 

 

Topical NSAIDs( nonsteroidal anti-inflammatory  specifics) are a class of  drug used to treat inflammation 

and pain in the skin.  Other topical treatments employ anesthetics analogous to common untoward  drugs for 

oral  exercises,  similar as ibuprofen and naproxen. These specifics are  rather intended to be worn as a gel or 

patch on the skin. Two common NSAIDs for topical use are ibuprofen and ketoprofen. (Nurofen).  For 

musculoskeletal conditions  similar as arthritis, sprains, strains, and other localized pain or inflammation, 

NSAIDs are  constantly  specified. NSAIDs have several styles that they use when applied topically, 

   1.Accessible and targeted operation- Topical NSAIDs are fluently applied to the area of pain or 

inflammation since they're put directly into the skin. Without the need for tablets or injections, this enables 

targeted administration and practical use.   

2. Lower systemic exposure- Topical NSAIDs frequently have lower systemic exposure than oral NSAIDs, 

which means lower of the  medicine is absorbed into the bloodstream. This can lessen the possibility of 

systemic side goods.  

 3. Localized Action- Topical NSAIDs are administered directly to the position that's hurt, allowing them to 

work only locally and not important throughout the body. The systemic negative  goods of oral NSAIDs,  

similar as stomach ulcers,  order issues, or cardiovascular  enterprises, can be lessened by this localized action.   
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 In clinical practice, NSAIDs are the most extensively used topical specifics. It works by inhibiting the 

enzymes cyclooxygenase type 1 and type 2, which reduces the product of prostaglandins and sensitizes the  

whim-whams outstations in  supplemental apkins, which are the main causes of pain and inflammation. Its 

systemic use is linked to adverse goods on the liver, heart, gastrointestinal system, and feathers. Its topical 

operation is interesting because it encourages remedial attention in the target towel while keeping blood 

situations too low to have negative goods. Depending on the source of the pain, the kind of skin, and the 

cadaverous muscle towel of each case, there may be variations in the analgesic response and systemic 

exposure. In deeper areas, including joints, phrasings that promote towel penetration may increase 

effectiveness. This, still, might affect in lesser systemic  immersion of this class of  specifics. multitudinous 

clinical trials and methodical reviews have demonstrated the efficacity of topical NSAIDs for treating 

different musculoskeletal pain diseases. These specifics drop the product of prostaglandins. Topical NSAIDs 

may help the supplemental sensitization caused by prostaglandins in primary sensational supplemental 

nociceptors. Despite the mixed results, topical drugs for neuropathic pain have included indomethacin, 

aspirin, and diclofenac. 

 

 3) Topical Counterirritants  

 

   These topical pain specifics generally contain a substance designed to produce a different sensation on 

the skin's face. constituents like Capsaicin, menthol, camphor, and methyl salicylate are used as 

counterirritants products and they produce a warming and cooling feeling that's meant to encourage rotation 

and ease the inflow of air. Topical counterirritants are extensively used in phrasings with salicylates or 

steroids to produce a binary-rounded attack on pain, just like with Diclofenac methyl salicylate and menthol 

gel. Topical counterirritants are a class of medicines used topically to treat pain and discomfort by converting 

a localized vexation or feeling that masks the underpinning pain. The medium by which counterirritants 

function is known as" counterirritation," in which the chemical applied causes a slight vexation on the skin, 

which can latterly suppress pain signals coming from deeper apkins.  Depending on the individual element 

employed, the mechanisms of action of topical counterirritants can vary, but generally include, 

 1. Cooling or warming sensation Anti-irritants like menthol or camphor beget a cooling or warming 

sensation on the skin, which can help block out the discomfort that's there. These passions can  help ease 

slight joint or muscular discomfort and give a sense of relief. 

  2. Vasodilation or vasoconstriction Some counterirritants can affect the blood inflow and temperature in 

the applied area by causing blood vessels to dilate or constrict. As an illustration, menthol can make blood 

vessels enlarge, giving the experience of cooling, while capsaicin can make blood vessels near, giving the 

feeling of warmth. Pain and suffering may be lessened by these variations in blood inflow and body 

temperature.   

3. whim-whams desensitization Anti-irritants like capsaicin function by desensitizing the  jitters in the 

affected area. It's well known that capsaicin stimulates whim-whams outstations before depleting substance 

P, a neurotransmitter involved in the transmission of pain signals. The sense of pain may be lessened as a 

result of desensitization.   

4. Distraction Counterirritants' localized discomfort or feeling might serve as a diversion from the 

underpinning pain. The brain may descry lower pain in the affected position if you concentrate on the 

counterirritant's cooling, warmth, chinking, or other sensations.           

 

 

4) Topical Anesthetics 

 

  Topical anesthetics work by numbing the area where they are administered to relieve pain. As a gel or 

lotion, anesthetics target the skin's nerve terminals and momentarily prevent them from transmitting pain 

signals to the brain. Two well-known topical anesthetic medications, Topi Caine and Lido-Patch, are sold as 

sprays, gels, or patches and often contain lidocaine as the main anesthetic. 

       They function by obstructing nerve signals and decreasing nerves' capacity to send pain signals to the 

brain. Topical anesthetics are frequently used to lessen pain and discomfort during medical, dentistry, and 

other skin treatments. Topical anesthetics include things like lidocaine, benzocaine, tetracaine, proparacaine, 

and prilocaine. 

Depending on the individual component employed, topical anesthetics’ modes of action might vary, however, 

they typically include 



www.ijcrt.org                                                           © 2023 IJCRT | Volume 11, Issue 4 April 2023 | ISSN: 2320-2882 

IJCRT2304579 International Journal of Creative Research Thoughts (IJCRT) e730 
 

1. Stabilization of the nerve membranes: Topical anesthetics function by preserving the integrity of the nerve 

membranes, which helps to stop the inflow of sodium ions into the nerve cells. This decrease in sodium influx 

effectively numbs the area and lessens the sensation of pain by preventing the creation and transmission of 

nerve signals. 

2. Rapid start of action: Topical anesthetics can reduce pain quickly, usually within a few minutes after 

administration, which makes them effective for minimizing discomfort during short dental or medical 

operations. 

3. Convenience and ease of use: Topical anesthetics are simple to administer and come in a variety of 

formulations, including creams, gels, sprays, and patches, making them suitable for use in a variety of settings 

and on diverse body parts. 

            Local anesthetics used topically can treat localized pain caused by neuropathic pain and suppresses 

abnormal spontaneous activity that can cause or perpetuate neuropathic pain. Both a 5% lidocaine patch and a 

2.5% prilocaine and 2.5% lidocaine cream known as a eutectic mixture of local anesthetics (EMLA) are available 

for use as local anesthetics. This class of medications is safe and without significant negative effects when used 

topically. In a pharmacokinetic investigation, the effects of a 72-hour continuous lidocaine patch application on 

healthy volunteers were assessed. The detected serum concentration was 25 times lower than what would be 

required to have hazardous effects. No feeling was lost at the application location, but the majority of patients 

complained of mild local erythema. Studies on the application of 5% lidocaine patches have led to more reliable 

outcomes in the management of neuropathic pain. After applying 5% lidocaine patches for one week, a study of 

40 patients with diverse focal peripheral neuropathies found a substantial difference in pain scores, with a 50% 

pain reduction. 

 

5) Topical Capsaicin  

 

The chili pepper is extracted to produce a substance known as capsaicin. It functions by clinging to certain 

nociceptors/receptors in the skin, which initially results in a time of increased local sensitivity and neuronal 

stimulation. Some of the adverse effects of capsaicin include burning, stinging, and erythema; these effects 

are dose-dependent and usually local in nature. Estimates indicate that one patient in ten tends to discontinue 

therapy when local complaints are prevalent. Studies have shown that, despite the rarity of systemic effects, 

certain patients can have respiratory tract hyperreactivity after breathing capsaicin particles. Capsaicin is a 

helpful pain reliever for a variety of conditions, including osteoarthritis, rheumatoid arthritis, and psoriasis. 

Its effects have been observed in a few conditions, including chronic peripheral polyneuropathy, postherpetic 

neuralgia, diabetic neuropathy, and surgical neuropathic pain. 

When applied at least four times per day, topical creams containing capsaicin, such as Zostrix and Capsaici

n, effectively reduce pain in up to 56% of users. 

Topical capsaicin works through a variety of mechanisms. 

      1. Anti-inflammatory effects - Capsaicin has been demonstrated to have anti-inflammatory 

characteristics, which can aid in reducing inflammation in the affected area. Pain and inflammation are 

frequently linked, and capsaicin can help reduce pain by lowering inflammation in inflammatory diseases 

like arthritis. 

           2. Counterirritant effects - Capsaicin can also have a slight counterirritant effect, which means it 

temporarily irritates the skin and diverts attention away from the underlying discomfort. This counterirritant 

effect may make the initial pain feel better. 

            

  6) Topical Steroids  

 

In addition to anabolic steroids, other steroids can be detected in topical analgesics. These include 

Hydrocortisone, Beclometasone, and Fluticasone. Topical formulations (BMV) are where corticosteroids like 

betamethasone valerate are most frequently utilized. In one trial, it was discovered that administering BMV 

trans dermally, or close to the skin, significantly reduced joint pain in 73% of those with arthritis.  

Topical steroids, commonly referred to as topical corticosteroids or just corticosteroids, are drugs used 

topically on the skin to treat inflammation and suppress the immune system. They are frequently used in 

dermatology to treat a variety of inflammatory skin disorders, including eczema, psoriasis, dermatitis, and 

other skin conditions. 

 

 

 



www.ijcrt.org                                                           © 2023 IJCRT | Volume 11, Issue 4 April 2023 | ISSN: 2320-2882 

IJCRT2304579 International Journal of Creative Research Thoughts (IJCRT) e731 
 

Topical steroids' mechanism of action entails: 

1. Vasoconstrictive effects: Topical steroids may cause skin-surface blood vessels to contract, which 

lessens irritation and redness. 

     2. Lessening of cell turnover: Skin disorders like psoriasis frequently increase the rate of skin cell turnover, 

which topical steroids can reduce. This can lessen the skin's thickness and scaling that are brought on by these 

situations. 

 

   7)     Topical Opioids  

 

Topical opioids are less widely used than some of the other medications on this list, even though opioids' 

effectiveness in treating pain is well known. This is mainly because topical opioids target sensory neurons 

instead of skin tissue to centrally attack pain levels. The most common opioids applied topically include 

topical morphine, diamorphine, buprenorphine, and fentanyl. For the treatment of moderate to severe pain, 

opioids are well-established medications. Its use has been constrained by potential side effects and worries 

about addiction. They work by activating particular receptors that prevent the passage of pain impulses. The 

inhibitory effects are produced by raising the threshold of nociceptive fibers made of a gelatinous substance 

in the dorsal horn of the spinal cord, as well as in the brain. Studies have revealed that the peripheral nervous 

system has opioid receptors as well. The effectiveness of morphine and diamorphine gel for treating pressure 

ulcer-related pain was proven in three randomized studies, with improvements in pain scores using verbal 

measures. However, there are no specific guidelines for the ideal dosage of opioids. Patients with cancer-

related mucositis have also found morphine oral rinse solution to be useful for analgesia, and the 2% solution 

was statistically more effective than the 1% solution. 

 They contain opioids, which are strong analgesics that reduce pain by attaching to opioid receptors in the 

body, particularly those in the central nervous system. Opioids can relieve localized pain when applied 

topically without the systemic side effects of oral or intravenous delivery. The mechanism of action of topical 

opioids includes: 

 

1. Opioid receptor activation: When used topically, opioids bind to opioid receptors in the skin, nerve terminals, 

or underlying tissues. This may lead to a decrease in the transmission and perception of pain in the region 

where the medicine is applied, providing pain relief. 

2. Reduced risk of drug interactions: Because topical opioids are not metabolized in the liver and do not go 

through substantial first-pass metabolism, they have a reduced risk of drug interactions than oral opioids. 

 

 

8)   Tricyclic antidepressants  

 

The class of drugs known as tricyclic antidepressants (TCAs) is largely employed to treat depression. 

However, they may be helpful in some pain disorders because they can also have analgesic (pain-relieving) 

properties. TCAs function by preventing the brain's reuptake of specific neurotransmitters including serotonin 

and norepinephrine, which can improve mood and treat depression. They can, however, also have analgesic 

effects on other areas of the neurological system. TCAs, in the example, can reduce the transmission of pain 

signals in the brain and spinal cord, which can have analgesic benefits. They may aid with pain conditions 

connected to sleep because of their sedative effects. TCAs are occasionally used to treat some types of chronic 

pain, including fibromyalgia, which is characterized by widespread pain and tenderness, and neuropathic pain, 

which is pain brought on by nerve injury. 

Amitriptyline, nortriptyline, and desipramine are a few TCAs that are frequently utilized for their analgesic 

properties. Compared to the amounts used to treat depression, these drugs are often administered in lower 

doses for pain management. 

 

MECHANISM 
 

Topical analgesics are drugs that reduce pain by being applied topically to the skin. They function by 

preventing the brain from receiving pain signals sent by the nerves or by lowering inflammation in the injured 

area. Depending on the exact type of drug, topical analgesics' modes of action can change, however, they can 

generally be divided into three major types: 
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1. Counterirritation: Some topical analgesics work by moderately irritating or warming/cooling the skin 

to temporarily disguise the underlying pain. A counterirritant reaction that lowers discomfort might be the 

outcome of this. Examples include the anti-irritants menthol, camphor, and capsaicin. 

2. Numbing substances: The numbing properties of several topical analgesics, such as lidocaine or 

benzocaine, temporarily numb the skin and underlying tissues by blocking nerve signals. As a result, there 

can be reduced discomfort in the area where the medication is applied. 

3. Anti-inflammatory action: Nonsteroidal anti-inflammatory drugs (NSAIDs) like ibuprofen or 

diclofenac, which lessen inflammation in the affected area, are included in some topical analgesics. These 

medications can help relieve pain by lowering inflammation because pain is typically accompanied by 

inflammation. 

4. Vasodilation or Vasoconstriction: Additionally, topical analgesics may influence the skin's blood 

vessels to relieve pain. Some drugs enlarge blood vessels, causing vasodilation, which can enhance blood 

flow to the area and aid in healing. Others produce blood vessel narrowing, or vasoconstriction, which might 

lessen pain and inflammation. 

5. Absorption into underlying tissues: Some topical analgesics are made to pierce the skin and reach the 

deeper tissues, where they can work their pain-relieving magic. These drugs might have additives that help 

the active substance absorb better into the skin, getting to the target tissues and relieving pain. 

 

                            
 

fig Different forms of analgesics 

 

Different forms of analgesics to administer the therapeutic drug from the skin are  

   Topical cream  

   Topical patch 

   Microneedle patch  

   Hypodermic needle  

   Gel 

   Spray 

 

CONCLUSION – 

 

Even though there aren't many topical treatments for peripheral and local disorders, mounting research 

shows that they are effective in treating nociceptive or neuropathic pain. The elderly, children, and those who 

are intolerant to conventional therapies may benefit from topical medicines because they have a favorable 

overall safety profile. However, methodological variation, such as a small sample size and a lack of control 

groups, compromises the quality of the majority of the research analyzed. It is also important to note that this 

is not a systematic review of all topical drug classes, which makes it impossible to interpret the data with 

certainty regarding the efficacy of topical drugs and patient compliance with these treatments. 
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