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INTRODUCTION
Among the latest innovations of the pharmaceutical industry is the technology of drug delivery
that overcomes the disadvantages of oral drug administration. These effects include first-pass metabolism
and adverse drug side effects.1 An alternate route of administration that bypasses these events would offer
the patient an improved substitute to conventional therapy, and would also allow for longer treatment
intervals.
The non-steroidal anti-inflammatory drugs (NSAIDs) have proven to be effective in the treatment
of soft tissue injuries; such as sprains, strains, and contusions.2 They are widely used as analgesics, and in
the treatment of locomotor pathologies and local inflammation1. Oral NSAIDs are often adjuncts to
treatment but can cause the serious systemic side effects of peptic ulcer and gastrointestinal hemorrhage,
especially after long term use. 2
Applied topically, these drugs are formulated to penetrate the skin, subcutaneous fatty tissue, and
muscle in amounts sufficient to exert local therapeutic effects, without reaching higher plasma drug
concentrations. Therefore, NSAIDs offer the advantage of local, enhanced drug delivery to affected tissues
with a reduced incidence of systemic adverse events.
A case-controlled study demonstrated that when adjustments were made for the confounding
effects of concurrent oral NSAID use, topical NSAID administration was not significantly associated with
upper gastrointestinal bleeding or perforation. The study also showed that the topical dosage was well
tolerated and had clinically significant, less adverse events. Furthermore, it was found that the use of
topical NSAID in soft tissue injury (tendonitis and sprain) resulted in more rapid healing (compared with
no intervention). 2

KETOPROFEN
Ketoprofen is a potent NSAID that is
widely used in clinical practice for the control of
acute and chronic pain of soft tissues and skeletal
muscle system. The importance of ketoprofen in
the therapeutic field has stimulated the
development of topical dosage forms to improve
its percutaneous absorption through the
application site. Moreover topical dosage forms
could provide relatively consistent drug levels
for prolonged periods and avoid gastric irritation,
as well as the other typical side effects of oral
NSAID administration. 3
Ketoprofen belongs to the group of
substituted 2-phenylproprionic acids which has
analgesic, anti-inflammatory and antipyretic
effects. Ketoprofen exerts the majority of its
analgesic actions through inhibition of the
synthesis of prostaglandins by inhibiting the
enzyme cyclooxygenase. Ketoprofen has also
been shown to stabilize lysosomal membranes,
inhibit leukotriene synthesis through inhibition

of lipoxygenase, exhibit anti-bradykinin activity
and scavenge hydroxyl radicals, any of which
may contribute to the peripheral analgesic effects
of ketoprofen. 4
A study performed by Alarcon, et al,
comparing the topical penetration of various
NSAIDS (ketoprofen, ketorlac, indomethacin,
etc), found that Ketoprofen had the best
permeating ability within its class.1 Other studies
have found that topical formulations of
ketoprofen demonstrate effectiveness for the
treatment of well-localized soft-tissue injury and
joint pain, as well as being effective in reducing
muscle soreness after repetitive muscle
contraction. These studies also demonstrate the
maintenance of a low rate and extent of systemic
absorption with no reported adverse events. 5, 6.
Transdermal ketoprofen has a relatively
fast onset of action, being able to suppress pain
ratings by 51% in patients within an hour of
application, when compared with placebo. 4
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GABAPENTIN
Gabapentin, a second-generation antiepileptic drug, appears to have some beneficial
effects on post-spinal cord injury pain. Agents
that reduce hyperexcitability (by blocking
sodium and/or glutamate channels) may reduce
central pain symptoms. 7 Analgesic action of
gabapentin is mainly mediated by actions on the
spinal cord. 8
Gabapentin is useful in the treatment of
neuralgia in all areas of the body. Its positive
effect on neuralgia includes trigeminal neuralgia,
glossopharyngeal neuralgia refractory to the
usual medical treatments, and facial neuritis.
Neuropathy can also be treated with gabapentin.
Gabapentin is effective in the treatment of
human immunodeficiency virus (HIV)
neuropathy, and painful diabetic neuropathy. It is
also useful in treating inflammatory pain.9

Gabapentin is effective in the treatment of acute
herpetic pain without apparent adverse effects.8
These roles have been confirmed in reviews of
controlled studies.
Gabapentin was the first anticonvulsant
with proven benefit in post-herpetic neuralgia. A
randomized, double-blind study comparing
gabapentin to placebo showed reduced pain and
sleep interference, and improved mood and
quality of life. Minor adverse events were
reported and included somnolence, dizziness,
ataxia and peripheral edema.10
Although its side effect profile is mild,
the occurrence of adverse events could be
minimized with transdermal use. Gabapentin has
induced cholestasis, hepatotoxicity, anorgasmia
in women, and has also been associated with
dyskinesia. It should be used with caution in
myasthenia gravis. It does not seem to interact
with warfarin. 9

LIDOCAINE
Local anesthetics such as lidocaine
prevent transmission of nerve impulses by
inhibiting passage of sodium ions through ionselective sodium channels in nerve membranes.11
Systemic absorption remains minimal, with the
highest recorded concentrations remaining at an
order of magnitude below the minimum antiarrhythmic levels. Lidocaine is well tolerated
with few systemic adverse events and may
provide beneficial pain relief for patients
receiving multidisciplinary treatment without
increasing risks for adverse drug interactions.12

Transdermal lidocaine has been shown
clinically to reduce pain associated with postherpetic neuralgia and back injury. 12 Lidocaine
is effective for the significant reduction in the
intensity of commonly reported pain qualities in
patients with neuropathic and non-neuropathic
chronic pain due to low-back pain, osteoarthritis,
post-herpetic neuralgia, and painful diabetic
neuropathy.13

KETAMINE
Ketamine hydrochloride is an NMDA
receptor antagonist with opioid receptor
activity14 that has been useful for anesthesia and
analgesia.15 It has been shown in clinical study
that topical ketamine reduced pain in patients
with no systemic side effects, indicating
negligible or no generalized absorption. 15, 16
Ketamine has been proposed recently for
neuropathic pain secondary to its NMDA
receptor activity. The current application as a
topical drug stems from the theory that ketamine
has peripheral action at both opioid and Na+-K+
channels. 17
Controlled studies and case reports on
ketamine demonstrate efficacy in neuropathic
and nociceptive pain.14 Patients reported
alterations in temperature sensation, feelings of

relaxation and decreased tension in the area of
application, and pain relief. Reduction in
numerical pain scores after application of
ketamine ranged from 53-100%.17 Patients who
respond to ketamine tend to demonstrate
dramatic pain relief that precludes the desire to
stop treatment due to psychotomimetic effects.
Ketamine also has been reported to produce
opioid dose sparing and good patient
acceptance.14
No significant side effects were
reported with topical ketamine. Topical ketamine
may provide clinicians with a new option in the
battle against chronic neuropathic pain17,
especially in patients who have been refractory
to standard analgesic medication regimens.14
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