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Abstract

In this article, we determined the composition of ibuprofen by IR spectroscopy using the PerkinElmer FT-IR System
spectrometer. Ibuprofen has absorption bands between 3300 and 550cm™!. Ibuprofen is a nonsteroidal anti-inflammatory drug
(NSAID) derived from propionic acid, structurally characterized by the presence of a substituted aromatic nucleus and a
carboxylic group that confers its pharmacological properties. The active substance, (RS)-2-(4-isobutylphenyl)propionic acid, is
a racemic mixture, of which the S enantiomer exhibits the main anti-inflammatory activity. Commercial pharmaceutical
formulations include, in addition to the active ingredient, excipients specific to the presentation form — such as binding,
filling, disaggregation, sweetening or stabilizing agents — designed to ensure the stability, absorption and tolerability of the
drug. The chemical composition and excipients used contribute to the anti-inflammatory, analgesic and antipyretic profile of
ibuprofen, making it one of the most widely used NSAIDs in medical practice.
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Introduction

Ibuprofen (trade names Brufen Advil) is a nonsteroidal anti-
inflammatory drug from the propionic acid derivative class,
used as an anti-inflammatory, analgesic and antipyretic. The
main indications include: mild to moderate pain, fever,
rheumatoid arthritis, osteoarthritis and dysmenorrhea. The
available routes of administration are oral, intravenous,
topical and rectal.

It is on the World Health Organization's list of essential
medicines. The drug was discovered in 1961. It is available
as a generic drug. Ibuprofen was first launched on the
market in 1969 in the United Kingdom and in 1974 in the
United States of America. Analgesic in mild to moderate
pain degenerative and inflammatory rheumatism, disc-
vertebral disorders, extra-articular rheumatism !> %1,

Nausea, vomiting, epigastralgia, diarrhea, rashes, pruritus,
headache, dizziness, anxiety. Less common side effects
include esophageal ulcers, heart failure, high blood
potassium levels, impaired kidney function, confusion, and
bronchospasm. Ibuprofen can worsen asthma, sometimes
fatally. Allergic reactions, including anaphylaxis and
anaphylactic shock, can occur.

A Canadian study of pregnant women suggests that those
taking any type or amount of NSAIDs (including ibuprofen,
diclofenac, and naproxen) were 2.4 times more likely to
have a miscarriage than those who did not take these drugs.
However, an Israeli study found no increased risk of
miscarriage in the group of mothers using NSAIDs [ 131,

In December 2015, an Australian court ruled that the drug's
manufacturer, pharmaceutical giant Reckitt Benckiser, must
recall some boxes of the popular painkiller Nurofen from
Australian pharmacies, on the grounds that false advertising
had been used. The court's decision came after nine months
ago, the Australian Competition and Consumer Commission
(ACCCQ) told the court that Nurofen was being sold for
various conditions in different boxes, even though the active
ingredient was identical in all of them ['4 171,

Materials and methods

Fourier-transform infrared (FT-IR) spectra of ibuprofen
were obtained using IR spectrophotometer (PerkinElmer
FT-IR System, Spectrum BX, Perkin-Elmer, UK). The
samples were scanned over the wave number range from
4000 to 550 cm!.
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Fig 1: PerkinElmer FT-IR System
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Fig 2: Spectrul ibuprofenului

In FT-IR analysis (fig. 2), the spectrum of pure ibuprofen
showed an intense and well-defined bands characteristic to
ibuprofen at 1720 cm™! (carbonyl stretching of isopropionic
acid group) and 3000 cm™' (hydroxyl stretching).

Conclusions

Ibuprofen (trade names Brufen Advil) is a nonsteroidal anti-
inflammatory drug of the propionic acid derivative class,
used as an anti-inflammatory, analgesic and antipyretic and
has absorption bands between 3300 and 550cm’. The
composition of ibuprofen, based on its aryl-propionic acid
structure and the racemic mixture of the two enantiomers,
explains its anti-inflammatory, analgesic and antipyretic
efficacy. The excipients used in the different pharmaceutical
forms contribute to the stability, absorption and tolerability
of the active substance, without modifying its fundamental
mechanism of action. Overall, both the chemical
characteristics of ibuprofen and the composition of its
pharmaceutical formulations justify its widespread use as a
safe and effective nonsteroidal anti-inflammatory drug.
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