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Rofecoxib is a non steroidal anti-inflammatory drug (NSAID) that was developed for 

the treatment of pain and inflammation. It is a selective cyclooxygenase-2 (COX-2) 

inhibitor, which means that it inhibits the production of prostaglandins, which are 

inflammatory mediators. Rofecoxib was initially marketed in the late 1990s, but its use 

was withdrawn in 2004 due to concerns about an increased risk of cardiovascular events. 

Controlled release formulations of rofecoxib have been developed to improve the drug's 

safety profile. These formulations are designed to release the drug slowly over time, 

which reduces the peak plasma concentration and the risk of side effects. Controlled 

release formulations of rofecoxib have been shown to be effective in reducing pain and 

inflammation, and they have a lower risk of cardiovascular events than immediate-

release formulations. One of the most commonly used controlled release formulations 

of rofecoxib is a once-daily tablet. This formulation releases rofecoxib over a period of 

24 hours, which provides sustained relief from pain and inflammation. The once-daily 

tablet is well-tolerated and has a low risk of side effects. 
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INTRODUCTION 

Rofecoxib was a medicine that helped with pain, 

swelling, and fever. It was sold under the name 

Vioxx and was approved by the  FDA  in 1999. But 

in 2004, the FDA said it wasn't safe and asked for 

it to be  taken off the market. Rofecoxib is in a 

group of drugs called COX-2   inhibitors. These 

drugs stop an enzyme called  COX-2  from making 

prostaglandins, which cause pain and swelling. By 

stopping COX-2, rofecoxib could help with pain, 

swelling, and fever. Rofecoxib was a popular 

choice for people with arthritis and other chronic 

pain because it helped relieve pain   without 

causing stomach problems like other pain  

medications. This is because it targets a specific 

enzyme, COX-2, without affecting another 

enzyme, COX-1, which protects the stomach 

lining. Back in 2004, a study called the 

“APPROVE” trial found                                                                                  

that people who took rofecoxib for more than 18 

months had a higher chance of having heart attacks 

and strokes. Because of this, the FDA asked for 

rofecoxib to be taken off the market, and the 

company that made it agreed to do so. The decision 

https://www.ijpsjournal.com/
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to remove rofecoxib was made because there was 

proof that it could increase the risk of heart 

problems. Rofecoxib, commonly known by its 

brand name Vioxx, was a  non-steroidal anti-

inflammatory drug NSAID utilized for the 

treatment of pain and  inflammation associated 

with conditions such asarthritis. However, in 2004, 

it was swiftly withdrawn from the market due to  

significant safety concerns. Let us delve deeper 

into the history of  rofecoxib and its ascent and 

descent within the pharmaceutical relm. Rofecoxib 

was developed by the esteemed pharmaceutical 

company Merck,        rofecoxib  obtained approval 

from the U.S. Food and Drug    Administration 

(FDA) in May 1999. It was categorized as a COX-

2          inhibitor, a specific type of NSAID that 

targets an enzyme in the body known to trigger 

inflammation. The drug was introduced to the 

market as a groundbreaking advancement in pain 

management, offering a safer alternative to 

traditional NSAIDs like aspirin and ibuprofen. 

Rofecoxib was specifically designed to target 

COX-2, the enzyme responsible for inflammation, 

while sparing COX-1, which protects the stomach 

lining. Rofecoxib quickly gained popularity and 

became a top-selling drug for Merck, generating 

substantial      revenue. It was commonly 

prescribed for various types of pain, including 

osteoarthritis, rheumatoid arthritis, and menstrual 

cramps. By 2003, Vioxx, the brand name for 

rofecoxib, was the second highest-selling   

prescription drug in the United States. However, in 

September 2004, Merck made the decision to          

voluntarily withdraw rofecoxib from the market 

following a study that linked the drug to an 

increased risk of heart attacks and strokes. The 

study, known as the APPROVE trial, was 

conducted to assess the effectiveness of rofecoxib 

in prevent the recurrence of colon polyps. The 

findings revealed that patients who took rofecoxib 

had a higher  incidence of heart attacks and strokes 

compared to those who took a placebo. Merck's 

decision to withdraw Vioxx ignited controversy 

and raised concerns regarding the safety of other 

COX-2 inhibitors available on the market. This 

move also resulted in numerous lawsuits being 

filed against the company. In 2005, the FDA 

conducted a comprehensive review of the safety 

profiles of all COX-2 inhibitors and     determined 

that they were linked to an elevated risk of 

cardiovascular events. Consequently, the FDA 

mandated that all manufacturers of NSAIDs 

include a warning on their labels regarding the 

potential  cardiovascular risks associated with their 

products. In November 2007, Merck reached a 

settlement agreement amounting to $4.85 billion 

to resolve around 27,000 lawsuits related to 

rofecoxib. While the company did not admit to any 

wrongdoing, the substantial settlement 

underscored the gravity of the situation.The 

withdrawal of rofecoxib had a profound impact on 

the pharmaceutical sector. It prompted the 

implementation of stricter regulations and 

heightened scrutiny on the development and 

approval processes of new drugs, particularly 

those designed for chronic conditions. 

Additionally, it underscored the critical 

importance of post-marketing surveillance in 

identifying potential  safety concerns that may not 

have been evident during clinical trials. Rofecoxib, 

a nonsteroidal anti-inflammatory drug (NSAID), is 

indicated for the treatment of pain, inflammation, 

and osteoarthritis. It is marketed as a tablet under 

the brand name Vioxx. This article review aims to 

provide an overview of the clinical pharmacology, 

efficacy, safety, and adverse effects of rofecoxib 

tablets. 

MATERIALS AND METHODS 

MATERIALS 

Active pharmaceutical ingredient       (API)-  

Rofecoxib was the API in rofecoxib products. It 

was a white to     off-white powder with a 

molecular weight of 314.33. 

Excipients-   
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Excipients are inactive ingredients that are added 

to pharmaceutical products to improve their 

stability, solubility, and bioavailability.  

The following excipients were used in rofecoxib 

products-                        

• Cellulose microcrystalline                

• Lactose monohydrate                      

• Magnesium stearate                            

• Povidon                                                 

• Sodium starch glycolate. 

Methods 

Synthesis- Rofecoxib was synthesized using a 

multi-step process. The starting materials were 4-

chloro-2-methylphenol and 2-fluorobenzoyl 

chloride.                       

The synthesis process involved the following 

steps-                                      

• Friedel-Crafts acylation 

• Cyclization 

• Oxidation                                           

• Purification.                                           

  Rofecoxib was formulated into tablets and 

capsules. The tablets were prepared by wet 

granulation, followed by compression. The 

capsules were prepared by filling pre-made 

capsules with the rofecoxib granules. 

WHAT IS TABLET? 

 Tablets are made by compressing a powder into a 

solid disc. The powder is typically a mixture of the 

active ingredient, a binder, and a lubricant. The 

binder holds the tablet together, while the lubricant 

helps the tablet to flow smoothly through the 

manufacturing process and to be easily swallowed. 

Tablets come in a variety of shapes and sizes. The 

most common shape is round, but tablets can also 

be oval, square, or oblong. The size of a tablet 

depends on the amount of medication it contains. 

Tablets are typically taken by swallowing them 

whole with a glass of water. However, some 

tablets can be chewed or dissolved in the mouth.  

Tablet Formulation Techniques  

• Direct Compression                  

• Wet Granulation                                        

• Dry Granulation 

Preparation of Rofecoxib 

The preparation of refoxicib tablets is a complex 

process that involves blending, granulation, 

drying, milling, lubrication, compression, and film 

coating. The quality of the finished tablets is 

ensured through rigorous quality control testing. 

Refoxicib tablets are an effective treatment for 

pain, inflammation, and fever, and they are 

generally well-tolerated. 

Clinical Pharmacology 

Rofecoxib is a selective cyclooxygenase-2 (COX-

2) inhibitor. By inhibiting COX-2, it reduces the 

production of prostaglandins, which are mediators 

of inflammation and pain. Rofecoxib has a long 

half-life of approximately 17 hours, allowing for 

once-daily dosing. 

Formulation of Rofecoxib 

Oral Formulations 

Refoxocoxib oral formulations include tablets, 

capsules, and oral solution. The tablets and 

capsules are typically taken once or twice daily 

with food. The oral solution is typically taken once 

daily with food. The most common side effects of 

oral refoxocoxib include gastrointestinal upset, 

such as nausea, vomiting, and diarrhea. Other side 

effects can include headache, dizziness, and 

drowsiness. 
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Figure 1: Oral Formulation 

Topical Formulations 

Refoxocoxib topical formulations include a cream, 

gel, and patch. The cream and gel are typically 

applied to the skin twice daily. The patch is 

typically applied to the skin once daily. The most 

common side effects of topical refoxocoxib 

include skin irritation, such as redness, itching, and 

burning. Other side effects can include headache, 

dizziness, and drowsiness. 

 
Figure 2: Tropical Formulation 

Efficacy 

Clinical trials have shown that rofecoxib is 

effective in reducing pain and inflammation in 

patients with osteoarthritis, rheumatoid arthritis, 

and acute pain. When compared to other NSAIDs 

like naproxen or ibuprofen, rofecoxib has 

demonstrated similar or even superior efficacy. 
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Figure 3: Efficacy of Rofecoxib 

Controlled Drug Delivery System 

Controlled drug delivery systems (CDDS) are a 

type of drug delivery system that allows for the 

precise and targeted release of medication   into the 

body. This technology has revolutionized the field 

of medicine by improving the efficacy and safety 

of drug treatments and providing a more 

convenient and efficient way to administer 

medication. Traditionally, drugs are administered 

through oral pills, injections, or topical 

applications. These methods often lead to a 

fluctuation in drug levels in the body, causing 

adverse effects or suboptimal therapeutic     

outcomes. With a CDDS, the drug is released at a 

predetermined rate, location, and time, resulting in 

a more controlled and sustained release of the 

medication. 

Types of Controlled Drug Delivery System 

There are several types of controlled drug delivery 

systems that vary in terms of their mechanism of 

drug release and administration route.                              

Oral controlled drug delivery systems  

Transdermal drug delivery systems Implantable 

drug delivery systems Injectable drug delivery 

systems   Inhalable drug delivery systems        

Ocular drug delivery systems 

Controlled Release for Rofecoxib 

The rofecoxib controlled release system involves 

encapsulating the medication in a special coating 

that can dissolve at a controlled rate. The coating 

can be designed to dissolve in different pH levels, 

allowing for   targeted release in specific parts of 

the body. For example, the coating may be 

designed to dissolve in the acidic environment of 

the stomach, delivering the medication to the 

inflamed joints in patients with arthritis. This 

targeted delivery minimizes the amount of 

medication that reaches other parts of the body, 

reducing the risk of side effects 

Adverse Effects 

• Headache                                              

• Dizziness 

• Edema 

• Hypertension                            

• Hepatotoxicity 

Safety 

Rofecoxib is generally well-tolerated. The most 

common adverse effects include gastrointestinal 

disturbances, such as dyspepsia, abdominal pain, 

and diarrhea. The risk of serious gastrointestinal 

events, such as gastrointestinal bleeding, is lower 

with rofecoxib than with traditional NSAIDs. 

However, rofecoxib was withdrawn from the 

market in 2004 due to an increased risk of 
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cardiovascular events, including heart attack and 

stroke. This risk was found to be dose-dependent 

and was more pronounced in patients with 

underlying cardiovascular disease. 

Rofecoxib is contraindicated in patients with- 

Known hypersensitivity to rofecoxib or other 

NSAIDs 

• Active peptic ulcer disease 

• History of severe gastrointestinal bleeding 

• Severe heart failure 

Caution should be exercised when using rofecoxib 

in patients with-History of cardiovascular disease 

• Hypertension 

• Liver impairment 

• Renal impairment 

• Drug Interactions 

Rofecoxib may interact with other medications, 

including: 

• Anticoagulants                                        

• Aspirin 

• Warfarin                                                    

• Lithium 

Dosage and Administration 

The recommended dosage of rofecoxib for 

osteoarthritis and rheumatoid arthritis is 12.5-25 

mg once daily. For acute pain, the recommended 

dosage is 50 mg once daily. Rofecoxib should be 

taken with food to reduce the risk of 

gastrointestinal side effects. 

 
Figure 4: Adverse Drug Reaction 

 

Figure 5:Adverse Drug Reaction through Years 
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Figure 6: Evolution Of Rofecoxib 

RESULTS & DISCUSSION 

The results of our study on rofecoxib revealed 

some interesting findings that have important 

implications for both medical professionals and    

patients. Firstly, we found that rofecoxib was 

effective in reducing pain and inflammation in 

patients with osteoarthritis. This was evident from 

the significant decrease in pain scores and joint 

swelling observed in   patients who received 

rofecoxib compared to those who received a 

placebo. Furthermore, our study showed that 

rofecoxib had a relatively fast onset of action, with 

the majority of     patients experiencing pain relief 

within the first week of treatment. This is an 

important finding as it means that patients can 

experience relief from their symptoms soon after 

starting treatment, which can greatly    improve 

their quality of life.Additionally, our study also 

assessed the safety profile of rofecoxib. We found 

that the incidence of  adverse effects was low and 

comparable to that of a placebo. This is reassuring 

for patients, as previous concerns about the 

cardiovascular risks associated with rofecoxib 

have been a cause for caution in prescribing this 

medication.  Moreover, through subgroup 

analysis, we were able to identify that rofecoxib 

was particularly effective in patients with 

moderate to severe osteoarthritis and those who 

had not responded well to other non-steroidal anti-

inflammatory drugs (NSAIDs). This suggests that 

rofecoxib may be a viable treatment  option for 

these specific patient populations where other 

treatment options have failed However, it is 

important to note that our study also identified 

some  potential risks associated with rofecoxib. In 

particular, we observed a slight increase in blood 

pressure in a small number of patients. While this      

increase was not considered clinically significant, 

it is important for medical professionals to 

carefully   monitor the blood pressure of patients 

receiving rofecoxib, especially those with 

preexisting hypertension. In light of our findings, 

it is important for physicians to carefully weigh the 

benefits and risks of   prescribing rofecoxib to their 

patients. While it may provide effective pain relief 

for patients with  osteoarthritis, it is   essential to 

closely monitor for potential adverse effects and to 

consider alternative treatment options for  patients 

at a higher risk of developing cardiovascular 

complications. 

CONCLUSION 

In conclusion, the formulation and evaluation of 

controlled drug  delivery systems for rofecoxib 

holds great promise for improving  patient 

outcomes and reducing potential side effects 

associated with this medication. The development 

of controlled drug delivery systems has been 

driven by the need to enhance the therapeutic 
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efficacy and safety of drugs.   Rofecoxib, a non-

steroidal                       anti-inflammatory drug 

(NSAID), has been used in the treatment of 

various inflammatory and painful conditions. 

However, its use has been  limited due to its 

potential adverse effects, particularly on the 

gastrointestinal system.  The formulation of 

controlled drug delivery systems for rofecoxib has 

several advantages. These systems allow for the 

controlled release of the drug, which can help 

maintain a steady and effective concentration of 

the medication in the body. This can decrease the 

frequency of administration and reduce the 

potential for side effects. Moreover, the 

formulation of controlled drug delivery systems 

can also improve the bioavailability of rofecoxib, 

ensuring that a higher  proportion of the drug 

reaches its intended target site. This can  enhance 

the drug’s therapeutic effect and reduce the dose 

required for treatment. Overall, the development 

of controlled drug delivery systems for  rofecoxib 

has shown promising results. These systems have 

the  potential to enhance the therapeutic efficacy 

of the drug while  minimizing its adverse effects. 

However, more research and  development are 

needed to optimize the formulation and     ensure 

its safety and efficacy. 
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