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Ecovamed assessed the carbon footprint of ibuprofen, one of the 
main analgesics, and compared the processes of all main producers  
 
 
The consequences of climate change on health are well known, but only a few studies highlight the 
contributions of the healthcare sector on climate change itself. It may be surprising to note that 
greenhouse gas emissions of the healthcare sector represent 5 to 10% of the national emissions of 
most countries in the world.1 Of the overall contributions from healthcare, specifically medical devices 
and pharmaceutical products roughly account for half of these emissions.2 Therefore, better evaluating 
and optimizing their carbon footprints will contribute to the reduction of the overall impact of the 
health sector.  
 
Ibuprofen is a chiral propionic acid derivative belonging to the class of non-steroidal anti-inflammatory 
drugs (NSAIDs). Due to its analgesic, antipyretic and anti-inflammatory actions, it is used in the 
temporary treatment of headaches, minor arthritic pains, muscular aches, fever and other mild pains.3 
Discovered in the late 1950’s by Spanish and British chemists working at Boots, ibuprofen was first 
marketed in 1969 in the UK. Ibuprofen is on the World Health Organization's List of Essential Medicines 
and several tens of billions of tablets are used each year.  
 
Ecovamed, a company specialized in carbon footprint evaluations of health products, performed the 
Life Cycle Assessment (LCA) of ibuprofen from each manufacturer, in order to understand the 
environmental differences of each process. Initially only manufactured by the Boots company, the 
ibuprofen active ingredient is now manufactured by several companies around the world, and more 
specifically in 3 countries: China, India, and USA. Unlike other analgesics (Aspirin, Paracetamol, 
Morphine) which are generally manufactured with the same process by most producers, ibuprofen is 
made according to 4 distinctly different chemical processes, opening the way to highly differentiated 
environmental impacts depending on the manufacturer.  
 
The initial synthetic route from the Boots company is not used anymore due to its complexity, however 
Boots co-developed an efficient 4-step route (known as the HF process) in the 1990’s, which is now 
operated by the BASF Corporation and is globally recognized for its green chemistry.4 The Cyanide 
route is another option to manufacture ibuprofen, which utilizes 5 steps, and is currently used in the 
United States. A third method, known as the “Darzens” route mainly used in India, consists of 5 steps 
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through an epoxide chemistry. Finally, the Ketal route is the last option, which is used in both India 
and China and utilizes either 5 or 6 steps depending on the manufacturer.     
 
The main difference between the ibuprofen production methods is the number of manufacturing 
steps, and consequently the Process Mass Intensity (PMI) and the total energy required in production. 
The Process Mass Intensity represents the weight of raw material you need to produce 1 kg of 
ibuprofen. Generally, the higher the PMI is, the higher the carbon footprint will be.5 In the case of 
ibuprofen, the PMI ranges from 2 to 7 which explains the considerable variation in carbon footprints. 
 
The LCA was carried out using published data or primary manufacturer data if available, with a cradle-
to-gate scope, taking into account all greenhouse gas emissions from the extraction of raw materials 
to the gate of the ibuprofen manufacturing plant. The final dosage formulation, its use phase, and its 
end-of-life have not been considered in this study, as they are similar regardless of the origin of the 
active ingredient.  Ecovamed also performed a critical review of the ibuprofen product carbon footprint 
calculation done internally by BASF, an ibuprofen producer located in the United States.  
 
The results of the LCA are shown in the graph below, in kgCO2eq per kg of Ibuprofen. 
 

 
Cradle-to-gate carbon footprint of ibuprofen active ingredient,  

depending on the country and process. For USA and China, figures  
are an average of two producers   

  
These LCA results show that production of ibuprofen from USA-based plants is the most efficient in 
term of greenhouse gases emissions, due to a lower PMI and a less carbon-intensive energy as 
compared to Asia, where coal-based energy is the primary source. Furthermore, the critical review of 
BASF’s ibuprofen product carbon footprint calculation based on primary data confirmed the value and 
overall lowest impact due to the high atom efficiency of the production process. 
 
The LCA also highlights variations in footprint between Asian suppliers. For instance, some Asian 
suppliers use biomass to generate low-carbon steam and therefore benefit from a lower 
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environmental footprint compared to those using steam generated from coal. Furthermore, suppliers 
that recycle by-products or solvents also significantly reduce their environmental impact.  
 
In conclusion, pharmaceutical companies now have the capability to take into consideration the carbon 
footprint of different API sources if they want to formulate their medicines with the lowest climate 
change impact, keeping in mind that the tableting and packaging steps also have to be optimized, even 
if the API generally accounts for a significant share of the cradle-to-gate carbon footprint.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
About Ecovamed 
We are an innovative company created in 2020, with the ambition to contribute to a sustainable access 
to health products. By relying on an improved process, Ecovamed allows the healthcare industry and 
the chemical and biotechnology industries to assess the carbon footprint of their products at a lower 
cost, which is the first step before setting greenhouse gases emission reduction plans. The Ecovamed 
platform also offers a solution to label the origin of production of health products (label "Made in 
Europe") and integrate an environmental performance index. For more information on Ecovamed, visit 
www.ecovamed.com or contact us at contact@ecovamed.com. 
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