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Ketoprofen-loaded nanohydrogels, when used in transdermal drug delivery systems, 

provide a new and effective way to treat inflammation. These formulations use 

biocompatible materials like hyaluronan, chitosan, and other hydrogels to wrap 

ketoprofen, a type of nonsteroidal anti-inflammatory drug (NSAID) that stops the 

COX-1 and COX-2 enzymes from working. These enzymes help make prostaglandins, 

which are part of the body's inflammatory response. By applying the nanohydrogel 

through the skin, the drug slowly and directly reaches the affected area, making it more 

effective at targeting the right tissues and keeping a steady level of the drug in the body 

without causing widespread side effects. Studies show that these systems help reduce 

levels of several inflammatory markers, including nitric oxide, PGE2, IL-12 p40, TNF-

α, and IL-6. The nanohydrogels are stable, safe, and work well over a long time without 

causing skin irritation or breaking down quickly. In short, transdermal systems using 

ketoprofen-loaded nanohydrogels are a promising and safe alternative to traditional 

NSAID use, especially for managing long-term chronic inflammation that needs 

ongoing treatment.  
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INTRODUCTION 

Ketoprofen is a widely used nonsteroidal anti-

inflammatory drug (NSAID) commonly 

prescribed for the management of inflammatory 

and painful conditions such as rheumatoid 

arthritis, osteoarthritis, and musculoskeletal 

disorders.[1] It exerts its action primarily through 

the inhibition of cyclooxygenase (COX) enzymes, 

thereby reducing the production of prostaglandins 

responsible for inflammation, pain, and fever. 

Despite its proven therapeutic benefits, the clinical 

application of ketoprofen is significantly restricted 

by its poor water solubility and limited 

bioavailability when administered orally.[2] 

Moreover, oral administration is associated with 

gastrointestinal disturbances such as ulcers, 

bleeding, and discomfort, which affect 10 to 30 
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percent of patients and can lead to poor treatment 

adherence in chronic therapy. Transdermal drug 

delivery provides a promising alternative route to 

overcome these limitations. Unlike oral or 

injectable routes, transdermal systems allow drugs 

to be absorbed through the skin into systemic 

circulation in a controlled and sustained manner. 

This approach bypasses hepatic first-pass 

metabolism, thereby improving bioavailability, 

reducing systemic toxicity, and minimizing the 

risk of gastrointestinal side effects. Additionally, 

transdermal systems enable localized delivery to 

target tissues, making them particularly 

advantageous for treating inflammatory conditions 

affecting joints and muscles. The ease of 

application, patient compliance, and potential for 

controlled drug release further contribute to the 

growing preference for transdermal drug delivery 

systems (TDDS) in modern therapeutics. 

However, the human stratum corneum, which 

serves as the primary barrier to drug penetration, 

poses a major challenge for transdermal delivery, 

especially for hydrophobic drugs such as 

ketoprofen. To enhance the efficiency of skin 

permeation, several strategies have been explored, 

including the use of chemical permeation 

enhancers, liposomes, microemulsions, 

iontophoresis, and microneedle arrays. Among 

emerging technologies, nanocarrier-based systems 

have demonstrated considerable potential due to 

their ability to encapsulate drugs at the nanoscale 

level, resulting in improved solubility, enhanced 

penetration through the skin layers, and sustained 

release of the therapeutic agent. Nanohydrogels, as 

novel polymer-based nanocarriers, represent a 

hybrid system that combines the advantages of 

traditional hydrogels with the functional benefits 

of nanoparticles.[3] These structures are composed 

of three-dimensional polymeric networks with 

high water content, allowing for excellent 

biocompatibility, flexibility, and the ability to 

mimic the natural extracellular environment. The 

nanoscale size of these hydrogels facilitates deeper 

skin penetration, while their tunable crosslinking 

density ensures controlled and prolonged drug 

release. Moreover, nanohydrogels can be 

engineered using biocompatible and 

biodegradable polymers such as N-

vinylpyrrolidone (NVP) and acrylic acid (AA), 

which provide excellent mechanical strength, 

stability, and low toxicity suitable for dermal 

applications. The formulation of ketoprofen-

loaded nanohydrogels for transdermal delivery is 

expected to improve the therapeutic potential of 

this drug by enhancing its solubility, prolonging its 

residence time in skin tissues, and enabling 

sustained anti-inflammatory effects.[4] 

Incorporating ketoprofen into nanohydrogel 

systems not only improves the drug’s 

pharmacokinetic profile but also reduces the 

dosage frequency and systemic exposure, thereby 

minimizing adverse effects. Furthermore, the use 

of these nanohydrogels as pressure-sensitive 

adhesives or incorporated within transdermal 

patches can ensure intimate contact with the skin 

surface, optimizing drug diffusion and overall 

therapeutic efficacy.[5] 

Drug profile  

Ketoprofen is a strong nonsteroidal anti-

inflammatory drug (NSAID) that mainly stops the 

enzyme cyclooxygenase-2. It helps reduce pain 

and inflammation. According to the 

Biopharmaceutics Classification Scheme, 

ketoprofen is a class II drug, meaning it has low 

solubility in water but can pass through the body's 

membranes easily.  Ketoprofen is a type of 

nonsteroidal anti-inflammatory drug (NSAID) that 

belongs to the propionic acid group. It works in a 

similar way to other NSAIDs like ibuprofen and 

naproxen, both in terms of its chemical structure 

and how it affects the body. It is commonly used 



Swati Shelke, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 10, 3180-3187| Review  

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 3182 | P a g e  

to help with pain, reduce inflammation, and bring 

down fever in various health conditions.[6] 

Chemical and Structural Profile 

The chemical formula for ketoprofen is 

C16H14O3, and its molecular weight is 254.28 

g/mol. This drug is also known as 2-(3-

benzoylphenyl) propionic acid. It is available in 

several forms, including tablets, creams, 

injections, and suppositories. It is sometimes sold 

as a sodium salt to help the body absorb it more 

effectively. 

 
Fig. No. 1: Structure of Ketoprofen 

Mechanism of Action 

Ketoprofen works by stopping the activity of 

enzymes called cyclooxygenase (COX), 

specifically COX-1 and COX-2. 

These enzymes are responsible for making 

prostaglandins, which are involved in causing 

pain, swelling, and fever. In addition to this, 

ketoprofen also helps to protect certain cell 

structures and has a small effect on a substance 

called bradykinin, which further helps in reducing 

inflammation.[7] 

Pharmacokinetics  

Absorption: When taken by mouth or given by 

injection, ketoprofen is quickly absorbed into the 

bloodstream. 

The highest levels in the blood are usually reached 

between half an hour to three hours after taking the 

drug.[8] 

Distribution: A large portion of the drug, about 

99%, becomes attached to proteins in the blood.[9] 

Metabolism: Ketoprofen is mainly processed by 

the liver through processes such as 

glucuronidation and hydroxylation. These 

processes involve several enzymes, including 

UGT and CYP isoenzymes like CYP2C9 and 

CYP3A4.[10] 

Elimination: The main way the drug leaves the 

body is through the urine, in a form called a 

conjugated glucuronide. The half-life of 

ketoprofen is usually between two to four hours in 

adults. This means that it takes that amount of time 

for the body to get rid of half the dose.[11] 

Therapeutic Uses [12] 

Ketoprofen is used to treat several conditions, 

including: 

• Osteoarthritis and rheumatoid arthritis 

• Ankylosing spondylitis 

• Dysmenorrhea (pain during menstruation) 

• Mild to moderate pain from surgery, injuries to 

muscles or joints, dental procedures, or 

childbirth 

• Reducing fever 

Dosage [13-14] 

For oral use: 

• For pain or menstrual pain: 25 to 50 mg every 

6 to 8 hours, with a maximum daily dose of 300 

mg. 
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• For arthritis conditions: Up to 300 mg per day, 

taken in smaller doses throughout the day. 

A single dose of 25 to 50 mg of ketoprofen is about 

the same as 400 mg of ibuprofen in terms of pain 

relief. 

Adverse Effects [15-16] 

Common side effects may include: 

• Stomach problems like nausea, stomach lining 

irritation, or ulcers 

• Dizziness, tiredness, and headaches 

• Fluid retention and swelling 

In rare cases, the drug can cause issues with the 

kidneys or liver. 

Long-term use or use in people at higher risk may 

lead to serious problems like stomach bleeding or 

ulcers. 

Contraindications and Precautions [17-18] 

Ketoprofen should not be used in patients who: 

• Have a peptic ulcer or a history of stomach 

bleeding 

• Have serious kidney, liver, or heart disease 

• Are allergic to NSAIDs 

• Are pregnant, especially after the 20th week, 

as it can harm the baby's kidneys. 

Nanohydrogel [19-21] 

Hydrogels are three-dimensional structures made 

from polymers that can hold a lot of water but 

won't dissolve in it because the chemical bonds 

keep them from breaking apart. These materials 

have been studied and changed at the nanoscale to 

be used in many different ways. Nanohydrogels 

have several benefits compared to other 

nanomaterials, like being flexible, adaptable, and 

safe for the body. These nanohydrogels are 

generally grouped based on how they are made, 

their physical features, where they come from, 

their charge, how they break down in the body, and 

the type of chemical connections that hold them 

together. Based on these categories, many 

polymers have been found that come from natural 

sources. These natural polymers are further 

divided based on their building blocks, how they 

are formed, how they react to their environment, 

and how their molecular chains interact. Recently, 

scientists have discovered new natural sources for 

making nanohydrogels, and earlier research used 

materials like DNA and other naturally occurring 

polymers. Natural-based polymers are widely 

studied because they can move through the body, 

not hurt cells, break down safely, and be easily 

removed. Studies have also shown that the 

structure, breakdown, and ability to release drugs 

from natural polymers can be changed by creating 

synthetic or mixed networks that connect the 

polymer chains. Both synthetic and hybrid 

polymers are used to build nanohydrogels, and 

these include materials like polyamides, 

polyethylene glycol, polypeptides, polyesters, and 

poly-phosphazenes. Synthetic polymers are 

known for being stable, having clear structures, 

and behaving predictably when releasing drugs. 

But they don't match the body's natural proteins as 

well as natural polymers do. A ketoprofen 

nanohydrogel is a modern drug delivery system 

that uses ketoprofen nanoparticles mixed with a 

hydrogel base. This helps the drug pass through 

the skin better and makes it work longer to reduce 

inflammation and pain. 

Structure and Composition: [22-24] 
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Ketoprofen nanohydrogels are made by putting 

ketoprofen nanoparticles into a biocompatible 

hydrogel, like hyaluronan/collagen, Carbopol, or 

chitosan. These nanoparticles are usually smaller 

than 100 nanometers and are created using 

methods such as bead milling, emulsification, or 

solvent evaporation. They often include things like 

surfactants (for example, Tween 80), oils (like 

oleic acid), and co-surfactants (such as ethanol) to 

help keep them stable before they form a gel. 

ADVANTAGES: [25-29] 

Enhanced Skin Penetration: The tiny size of the 

nanoparticles helps them move through the skin 

more effectively, getting more of the drug to where 

it's needed. 

Improved Bioavailability: The nanoscale 

structure releases the drug slowly and steadily, 

offering longer-lasting treatment and needing less 

frequent use. 

Reduced Side Effects: By delivering the drug 

through the skin, this method lowers the chance of 

stomach irritation that often happens with oral 

ketoprofen. 

Therapeutic Efficacy: Research shows that 

ketoprofen nanohydrogels can lower levels of 

inflammatory substances like nitric oxide, TNF-α, 

and IL-6, and they have better anti-inflammatory 

effects in animal studies. 

Preparation and Evaluation 

Making a ketoprofen nanohydrogel starts with 

creating a nanoemulsion, which is then turned into 

a gel using a polymer such as chitosan or 

Carbopol. Pseudo-ternary phase diagrams are used 

to find the best mix of oil, surfactant, and co-

surfactant for stable nanoparticles. The final 

product is tested through several checks, including 

physical properties, particle size, gel thickness, 

how the drug is released, and how well it gets into 

the skin, using lab techniques and in vitro 

models.[30] 

Applications [31-36] 

Ketoprofen nanohydrogels are mainly used for: 

• Relieving pain and inflammation through skin 

application 

• Treating specific conditions like rheumatoid 

arthritis 

• Creating advanced wound dressings that offer 

anti-inflammatory support for long-term 

wound care. 

CONCLUSION: Ketoprofen-loaded 

nanohydrogels are a big step forward in delivering 

medicines through the skin and managing 

inflammation. By mixing the healing power of 

ketoprofen with the flexible and safe structure of 

nanohydrogels, this method overcomes many of 

the problems with traditional ways of taking 

NSAIDs, like pills or creams. These include issues 

like not dissolving well in water, not lasting long 

enough, and causing stomach problems. The tiny 

size and flexible nature of nanohydrogels help the 

medicine get deeper into the skin, release slowly 

over time, and reach exactly where the 

inflammation is. Research shows that ketoprofen 

nanohydrogels lower levels of key inflammation 

markers like nitric oxide, TNF-α, IL-6, and PGE2, 

showing they are very good at fighting 

inflammation. These nanohydrogels are also 

stable, safe, and don't cause much irritation, so 

they can be used for a long time. Using natural or 

combined materials like chitosan and hyaluronan 

makes them work well with the body and respond 

to changes in their surroundings, making them 

useful for dealing with ongoing inflammation. In 

short, ketoprofen-loaded nanohydrogels provide a 
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reliable, easy, and effective way to deliver 

NSAIDs through the skin. Future work should 

focus on improving the formula, making it easier 

to produce on a larger scale, and doing detailed 

clinical tests to confirm their long-term benefits 

and safety.  
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