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Topical NSAIDs: plasma and tissue
concentrations

Oxford Pain Site

Clinical bottom line

Topical NSAID administration results in peak plasma concentrations that are
much lower than after oral administration of standard NSAID doses. Plasma
concentrations after topical administration are generally less than 5% of
those in plasma.

Synovial fluid concentrations are also lower, but concentrations in meniscus
or cartilage are 4-7 times higher than after oral administration.

Concentrations in tendon sheath are several hundred times greater than
plasma concentrations after topical administration

Plasma
Ibuprofen

Plasma concentrations after topical administration are generally low. Studies
that have measured plasma concentrations, after single or multiple
applications, generally find concentrations to be below about 500 nq/rnl,
(Table 1). The exception was one study in six volunteers with a single
application of one of three ibuprofen preparations, in which the mean plasma
concentration was about 1,400 nq/rnl., For the two other preparations the
maximum plasma concentrations were much lower, less than 400 nq/rnt..

These concentrations are very much lower than peak concentrations with
oral ibuprofen at usual doses of about 400 mg, where peak concentrations
are generally above 20,000 nq/rnt, (20 ~g/mL).



Table 1: Plasma and tissue concentrations after topical NSAID
application
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10 volunteers and 8
patients with OA knee had
either a single application
ibuprofen or 3 times daily
ibuprofen for 3 days. Blood
and tissue samples
collected as appropriate.
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Ketoprofen



For ketoprofen, plasma concentrations after a single application were
generally below 50 ng/mL and after multiple applications were about 150-
200 nq/rnl, (Table 1). A detailed study of single and multiple applications of
ketoprofen in a large number of patients [1], mean plasma concentrations
were no higher than about 20 nq/mt, (Figure 1). These levels were achieved
within six hours of the first appllcatlon, but fell away rapidly after the last
application was removed, following five days of multiple applications.

Figure 1: Plasma kinetics of ketoprofen after first and last doses of
topical application
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After oral ketoprofen, peak plasma concentrations were at least two orders
of magnitude higher, at 2,600 nq/ml, two hours after a single 50 mg does,
and were at least twice as high as the maximum value after topical
application even 14 hours after an oral dose (Figure 2).

Figure 2: Plasma concentrations of
ketoprofen after topical and oral
application
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after single or multiple applications (Table 1).

Synovial fluid

Synovial fluid concentrations of NSAIDs after topical application were
generally lower than those found in plasma. The largest study [1] of
ketoprofen found that the ratio of synovial fluid to plasma concentration was
of the order of 0.6 to 0.8 at most times after the first or last dose.

Other tissues

Concentrations of NSAID in tissue after topical administration tended to be
higher. For instance, after three days of application of topical ketoprofen,
concentrations in the knee capsule were 2.4 J..lg/g,and after three days of
topical ibuprofen were 7-9 J,Jg/gin capsule and tendon. After a single dose,
other studies found concentrations about a thousand-fold higher than
plasma concentrations in subcutaneous tissue, muscle, and tendon sheath.

In the largest single study [1], very high concentrations of ketoprofen were
found in meniscus and cartilage after topical administration, about 4-7 times
greater than were found after oral administration, despite lower plasma
concentrations (Figure 3) .

.Figure 3: Tissue concentrations of ketoprofen after topical
application
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This brief review confirms the view of others [2], that the maximum values
found after topical administration of NSAIDs is a small fraction of that
expected after usual oral doses of the same NSAID. These low systemic
concentrations probably account for the low occurrence of gastrointestinal
adverse events with topical NSAIDs.

As best we can tell, synovial fluid concentrations are likely to reflect blood
concentrations because this is a highly vascularised compartment. For
instance, when topical diclofenac was applied to one knee in a randomised
and double blind trial [3], the concentration of diclofenac in the untreated
knee was almost the same as that in the treated knee.

However, concentrations of NSAID in tissue, particularly meniscus and
cartilage, were very much higher after topical than oral administration,
indicating that direct absorption through the skin into tissues of the joint
does occur.
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