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Analgesics containing readily soluble ibuprofen (e.g. as the lysinate) were developed 
with the aim of ensuring a more rapid relief of pain than ibuprofen acid through faster 
absorption in the gastrointestinal tract. Since the degree of gastric filling can have a 
significant influence on absorption, two studies investigated the pharmacokinetics of 
ibuprofen lysinate and ibuprofen acid (combined with caffeine) on an empty (fasted) 
stomach and after a standard breakfast. The absorption of ibuprofen as the lysinate was 
only faster when taken on an empty stomach; after a standard breakfast, the time to peak 
plasma levels with ibuprofen acid (with caffeine) was actually shorter than for ibuprofen 
lysinate. Since analgesics are usually not taken on an empty stomach, this reduces the 
alleged advantages of ibuprofen lysinate.

Patients expect pain relief from an acute analgesic to be 
rapid and effective. In order to achieve this and to further 

improve analgesics with the proven drug ibuprofen, there 
are essentially two approaches: combining it with other 
substances such as the co-analgesic caffeine or formulating 
ibuprofen as the lysine salt, with the aim of accelerating its 
absorption into the bloodstream (which results in faster relief 
of pain).

The superior efficacy of ibuprofen (400 mg) plus caffeine 
(100 mg) compared with ibuprofen (400 mg) alone has 
been clearly established [1]. Two clinical trials have also 
investigated the pharmacokinetics of ibuprofen from the 
combination and those of ibuprofen lysinate, both on an 
empty stomach (>10h fast) as well as after ingestion of a 
standard breakfast [2].

Methods
Two clinical studies were conducted, each with 36 subjects. 
In the first study (NCT01879371) the pharmacokinetics of 
ibuprofen from the fixed-dose combination with caffeine were 
compared with those of ibuprofen (as acid or lysinate) from 
two comparator preparations. The study preparations were 
taken after >10 h fasting, during which only the drinking of 
water was permitted.

In the second study (NCT02629354) the pharmacokinetics of 
ibuprofen from the fixed-dose combination were compared 
with those of ibuprofen (as lysinate) after ingestion of a 
standard breakfast.

These single-dose studies were randomised, single-centre, 
crossover and open label. The key parameters measured were 
peak plasma concentrations (Cmax), time to reach them (tmax) 
and total exposure (AUC0–t). These parameters were also 
measured for caffeine. Analytical and statistical methods 
corresponded to the usual standards [2].

Results
Ingestion on a fasted stomach showed the expected results: 
ibuprofen as lysinate was absorbed faster than ibuprofen acid 
(from the fixed-dose combination or from the ibuprofen-only 
preparation); and despite comparable exposure, peak plasma 
concentrations were higher (see Table).

A different picture emerged if taken after a standard breakfast, 
i.e. on a non-fasted stomach: under these conditions, 
ibuprofen plasma concentrations from the combination 
were higher than from ibuprofen lysinate and the time to 
reach peak plasma concentrations was shorter (see Table and 
Figure 1). The difference between fasted/non-fasted states 
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was also significantly smaller than with ibuprofen lysinate 
(Figure 2).

Dicussion and conclusions
According to the definition of the European drug regulatory 
authorities, the term “fasting” means that the test person 
in a study does not eat anything for at least 8 hours before 
and 4 hours after taking the investigational product, drinks 
only non-carbonated water, and for one hour before and 
after ingestion is not allowed to drink anything at all. The 
investigational products must be taken with exactly 150 ml of 
water [3]. Under these standardised conditions, it is possible 
to compare different studies quite well; however, these 
conditions are very remote from everyday life.

Analgesics are usually not taken under conditions that 
correspond to the standard requirements of the regulatory 
authorities for “fasting”. In order to achieve this state, 

someone would have to take an analgesic before breakfast 
(and only if the evening meal hadn’t been eaten too late!) and 
would also have to skip breakfast itself. These are the only 
conditions when a more rapid absorption (and higher peak 
plasma concentrations) of ibuprofen as lysinate compared 
with ibuprofen acid is proven. Older data showed that 
after a standard breakfast, ibuprofen lysinate and acid have 
comparable pharmacokinetic properties, i.e. ibuprofen 
lysinate has no advantage [4]. The more recent publication 
shows that ibuprofen from the combination with caffeine is 
absorbed from a non-fasted stomach more rapidly and attains 
higher peak plasma concentrations than ibuprofen lysinate 
[2].

Study 1
fasted stomach

Study 2
after standard breakfast

Parameter [unit] Ibuprofen (FDC) Ibuprofen (lysinate) Ibuprofen (FDC) Ibuprofen (lysinate)

Cmax [μg/ml] 31.4 (5.22) 44.9 (8.77) 27.43 (7.10) 24.71 (7.09)

AUC0-t  [µg*h/ml] 136 (31.5) 124 (24.4) 106.7 (18.22) 110.1 (18.94)

tmax [min] 113 30 75 98

Fig. 2 Arithmetic mean plasma concentration-time profiles of 
ibuprofen (as lysinate)

Fig. 1 Arithmetic mean plasma concentration-time profiles of 
ibuprofen and caffeine from the fixed-dose combination
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