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5.    Clinical Pharmacology/Biopharmaceutics

As noted in my original review:

The basis for approving diclofenac sodium topical solution 2% relies in part on the prior findings for 
Pennsaid.  A relative bioavailability study comparing the two products is necessary to form not only a 
scientific bridge for relying on the Agency’s prior findings, but to determine the systemic exposure to 
diclofenac for both products.  While these products are intended to act locally, the relative systemic 
exposure can provide important information about the ability of the diclofenac to penetrate from topical 
administration.  This is based on the reasoning that if the same amount can penetrate into the blood, the 
same amount reaches local tissues.  Initially, as no 12-week efficacy study was submitted, consideration 
was given to relying primarily on the pharmacokinetic data to support the application.  As a result, the 
two relative bioavailability studies, Study COV05100070 and Study COV05100175, were initially
considered pivotal studies in supporting the application and were submitted for inspection by the Office 
of Scientific Investigation (OSI).  The OSI inspection found that reserve samples were not retained at the 
clinical study site and, therefore, the authenticity of the test and reference drug products administered 
cannot be confirmed for either study. As a result, OSI concluded that the data cannot be accepted for 
Agency’s review and the Applicant must repeat the relative BA study with Pennsaid 1.5%.

As detailed in Dr. Fan’s review, Study COV05100170 was a Phase 1, randomized, open-label, multiple-
dose, 3-way crossover study.  Diclofenac sodium topical solution 2%, 2 mL 40.4 mg/knee twice daily 
(original container-closure system), Pennsaid 1.5%, 1.2 mL 19.3 mg/knee four times daily and oral 
diclofenac (Sandoz, ANDA 74394) delayed-release tablets 75 mg twice daily were administered for 7 
days with one dose on Day 8 (one dose on Day 8 for Pennsaid.)  

Study COV05100175 was a Phase 1, randomized, open-label, multiple-dose, 2-way crossover study.  
Diclofenac sodium topical solution 2%, 2 mL, 40.4 mg/knee, twice daily (to-be-marketed container-
closure system) and Pennsaid 1.5% 1.2 mL, 19.3 mg/knee, four times daily were administered for 7 days 
with one dose on Day 8 (two doses on Day 8 for Pennsaid.)

The steady state AUC and Cmax were similar for both topical diclofenac products and considerably 
lower than the oral product.  Details of the results are not included based on the OSI recommendations. 

The Applicant submitted a new relative bioavailability study, MNK15310250, a randomized, 
open-label, multiple-dose, two-way crossover study comparing Pennsaid 2% and Pennsaid 
1.5% that was reviewed by Dr. Fan.  As noted in Dr. Fan’s review:

Because the PENNSAID 2% formulation is intended for chronic use, it is more relevant to  
compare the systemic exposure at steady state. At steady state on Day 8, the systemic exposure 
for PENNSAID 2% formulation is higher than PENNSAID 1.5% formulation. The BE analysis 
result between PENNSAID 2% topical solution and PENNSAID 1.5% topical solution on Day 
8 can found in Table 1.2. The results show that the AUC0-12 and Cmax value from PENNSAID 
2% topical solution at steady state was 49% and 46% higher compared to PENNSAID 1.5% 
topical solution, respectively.

For the comparison of PENNSAID 2% topical solution to the oral diclofenac sodium tablet, as 
the data from Study COV05100070 are considered unacceptable (OSI failed), systemic 
exposure of diclofenac following oral administration of a single dose of 50 mg diclofenac 
sodium was also obtained from NDA 20947 (PENNSAID 1.5%) reviewed by Dr. David Lee 
dated 7/1/2009 in DARRTS. Following oral administration of a single dose of 50 mg 
diclofenac sodium, the systemic exposure of diclofenac from NDA 20947 review were 6300 
ng•h/mL for AUC0-inf and 1500-1600 ng/mL for Cmax 1271.10 ng/mL, respectively, following 
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8. Safety

During the first review cycle, the safety of diclofenac sodium topical solution 2% was 
reviewed by Dr. Spaulding who found no new or unexpected findings. As noted in my first 
cycle review:

The safety database consists of 189 subjects and the Applicant is also relying on the 
safety of Pennsaid given the similarity of the products.  As noted in Dr. Fields’ review:

The safety profile of diclofenac sodium topical solution 2% was assessed in 130 
patients with primary OA of the knee, and 59 subjects in Phase 1 studies.  Of the 
130 subjects with OA, 129 received an average of 28 days of study drug BID on 
the study knee.  Eighty-one subjects received an average of 28 days of BID 
treatment on the contralateral knee.

Dr. Spaulding reported that no serious adverse events or deaths were reported in the 
safety population.  Early discontinuations were few, and discontinuations due to 
adverse events were predominantly local application site reactions.  Approximately 
40% of patients in both treatment groups had treatment emergent adverse events, the 
most common of the relevant events were application site dryness, application site 
exfoliation, and application site erythema.

There were an additional 32 healthy volunteers exposed to a eight days of dosing of Pennsaid 
2% and  eight days of dosing of Pennsaid 1.5% during the new relative bioavailability study, 
MNK15310250 which included assessment of vital signs, laboratory data, skin irritation
assessments, and recording of treatment emergent adverse events (TEAE).  All 32 subjects 
were included in the safety analysis. There were no deaths or serious adverse events.  Two 
subjects discontinued from the study early, one due to mild flu-like symptoms occurring 11 
days after the last dose of period 1.  The second subject was discontinued by the investigator
who discovered that the subject misrepresented their identity.  Overall, 21 subjects (66%) 
reported at least 1 TEAE after treatment with Pennsaid 2% compared to 14 subjects *47%) 
following treatment with Pennsaid 1.5%.  The most comment TEAE was application site 
dryness, followed by application site pruritus, application site pain, application site exfoliation, 
application site erythema, application site rash and excoriation are presented in Table 1.  All 
resolved by study end.  The occurrence of excoriation was commented on further by the 
Applicant, noting that the verbatim terms were abrasions and scratches on the lower 
extremities. The following application site reaction TEAEs occurred in only one subject were: 
application site discomfort (Pennsaid 2% only), application site irritation (Pennsaid 1.5% 
only), and application site papules (Pennsaid 1.5% only).

Table 1: Summary of TEAEs Experienced by at Least 5% of Subjectsa (All Dosed 
Subjects)
Preferred Term PENNSAID 2%

N = 32
n (%)

PENNSAID 1.5%
N = 30
n (%)

Application Site Dryness 12 (37.5) 6 (20.0)
Application Site Pain 4 (12.5) 1 (3.3)
Application Site Pruritus 5 (15.6) 1 (3.3)
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