
EFFICACY AND SAFETY OF KETOPROFEN 10% CREAM IN THE TREATMENT OF PAIN ASSOCIATED WITH ACUTE 
SOFT TISSUE INJURIES (PHASE 3 STUDY TDLP-110-001)

BACKGROUND AND RATIONALE

The clinical rationale for transdermal delivery of NSAIDs (Non-Steroidal
Anti-inflammatory Drugs) directly to the skin over the target site is that
local tissue levels of drug are expected to be rapidly achieved with minimal
systemic absorption resulting in an improved safety and tolerability profile
compared to oral administration of NSAIDs. The safety and effectiveness of
topical NSAIDs is well documented 1, and meta-analyses of clinical trials
have shown that ketoprofen is one of the most effective NSAIDs when
applied topically for acute pain 2. The reported randomized, double-blind,
placebo-controlled Phase 3 study examined the efficacy and safety of
TDLP-110, a topical cream formulation of ketoprofen 10% in the innovative
proprietary Transdel™ drug delivery system (a.k.a. Ketotransdel®).
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METHODS
Population: 364 patients with acute soft tissue injuries (sprains & strains)
were randomized at 26 clinical sites in the USA.
Dosing Regimen: TDLP-110 or placebo cream, 1g three times daily over 7
days.
Primary Endpoint: Change from baseline in pain intensity measured by
100mm visual analog scale (VAS) during daily activities on the Day 3 Visit.
Other Endpoints: Safety assessments, various other efficacy variables,
steady-state pharmacokinetics (PK) in a subset of patients.

Study Populations for analyses:

All 364 patients are included in the safety analysis. The original ITT analysis
of 361 patients who had a valid baseline assessment and at least one
administration of test drug included 35 patients who did not meet study
entry criteria at the time of enrollment (30 recreational drug screen
positive, 4 exclusionary laboratory assessments and 1 incorrect diagnosis).
These patients should not have been enrolled based on information that
was not known at time of enrollment and introduced random error and
decreased precision of the estimate of the treatment effect. Excluding
these 35 patients in agreement with ICH-E9 guidelines, the modified ITT
population included 326 patients.

RESULTS (Efficacy)

CONCLUSIONS

 Ketoprofen 10% cream (TDLP-110) treated patients had statistically
significant greater reductions in pain intensity than placebo treated
patients;
 TDLP-110 cream demonstrated excellent safety and tolerability;
 There were no treatment related gastrointestinal, cardiac, liver or other

serious adverse events;
 There were no clinically relevant changes in blood and urine tests;
 Minimal blood concentrations of ketoprofen were detected in the

PK sub-study, supporting the excellent safety profile of TDLP-110.

RESULTS (Safety)
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Primary Efficacy Endpoint: Change from baseline in Pain Intensity during daily activities 

over the past 24 hours on Day 3 visit (modified ITT Population)

Pain Intensity (mm) TDLP-110

N=159

Placebo

N=167

Overall

N=326

Baseline/ Day 0

Mean (SD) 77.0 (9.31) 76.1 (9.07) 76.6 (9.19)

Median 76.0 75.0 76.0

Min, Max 60, 100 60 ,100 60, 100

Day 3

Mean 47.8 (25.12) 51.2 (24.35) 49.6 (24.75)

Median 53.0 56.0 54.5

Min, Max 0, 93 0, 96 0, 96

Change from baseline p-value

Mean (SD) -29.2 (25.52) -24.9 (23.45) -27.0 (24.54)

Median -24.0 -19.0 -22.0

Min, Max -89, 16 -84, 20 -89, 20

LS Mean (SE) -32.0 (2.03) -26.5 (1.92) 0.038

RESULTS (Efficacy)

TDLP-110 demonstrated excellent safety and tolerability with a slightly
lower incidence of adverse events (AEs) than placebo. There were no
related gastrointestinal, cardiac, liver, or other serious AEs and no
clinically relevant changes in blood and urine tests. Only one serious
adverse event (SAE) was reported; the investigator determined that this
SAE was unrelated to study drug.

Median duration 
of pain relief

Maximum 
duration of pain 
relief

TDLP-110
(N=179)

Placebo
(N=182)

Overall
(N=361)

Age (years) N 179 182 361
Mean (SD) 38.8 (13.58) 39.1 (12.72) 39.0 (13.14)
Median 39.00 40.00 39.00

Sex [n (%)]
Female 99 (55.3) 81 (44.5) 180 (49.9)
Male 80 (44.7) 101 (55.5) 181 (50.1)

Ethnicity [n %)]
Hispanic or Latino 48 (26.8) 40 (22.0) 88 (24.4)
Non-Hispanic or Latino 130 (72.6) 141 (77.5) 271 (75.1)
Unknown/ Not disclosed 1 (0.6) 1 (0.5) 2 (0.6)

Race [n (%)]

American Indian or Alaska Native 0 1 (0.5) 1 (0.3)

Asian 6 (3.4) 15 (8.2) 21 (5.8)
Black or African American 49 (27.4) 46 (25.3) 95 (26.3)

Native Hawaiian /Pacific Islander 0 0 0

White 120 (67.0) 119 (65.4) 239 (66.2)
Other 4 (2.2) 1 (0.5) 5 (1.4)

BMI (kg/m2) N 178 181 359
Mean (SD) 29.3 (7.16) 28.8 (5.84) 29.0 (6.53)
Median 28.00 27.10 27.70

RESULTS (Demographics)

Possible, Probable, Definitely Related AEs per 
investigator assessment TDLP-110  (n=182)

Placebo 
(n=182)

Number of patients with possible, probable, definitely 
related AEs 7 (3.8 %) 8 (4.4 %)

Burning Sensation 2 0

Dry Skin 0 1

Itching 1 3

Rash 1 0

Headache 1 3

Night Sweat 0 1

Haematuria 1 0

Oral disorder  (painless  bumps) 1 0

Left Ankle Stiffness 1 0

Increased shoulder pain 0 1

Tmax (hr) Cmax (ng/mL) AUC0-t (ng∙hr/mL)

N 10 13 13

Mean 4.5 39.0 359

SD 4.4 62.4 620

TDLP-110 (n= 182) Placebo  (n=182)

All Adverse Events (AEs): 19.2% 18.1% 20.3%

All potentially related AEs: 4.1% 3.8% 4.4%

Cutaneous/application site AEs 1.1 % 2.2%

In the modified ITT population, TDLP-110 also showed a statistically
significant difference over placebo with adjustment of Body Weight (BW) as
a covariate (p=0.036).

Using the primary endpoint (change from baseline in pain intensity during
daily activity over previous 24 hours at the Day 3 visit), the study
demonstrated statistical significance (p=0.038) in the modified ITT
population (n=326) and approached statistical significance (p=0.087) in the
original ITT population (n=361), respectively.

The type of acute soft tissue injuries for the 361 patients included in the
ITT population were strains and sprains of the ankle (n=97), shoulder
(n=87), knee (n=59), wrist (n=57), elbow (n=30), calf/anterior tibialis
(n=11), hamstring/quadriceps (n=8), forearm (n=5) biceps/triceps (n=3),
hand (n=3) and one missing/incorrect indication reported as back injury.

Also the proportion of patients who were satisfied with the treatment and
achieved moderate or higher pain relief - as recorded on a 7 point Likert
Scale - was statistically significantly greater with TDLP-110 on Day 3
(p=0.023). Pain relief assessment using the 5-item Pain relief scale (PRS-5)
revealed that the proportion of patients with moderate or higher pain
relief receiving TDLP-110 was statistically significantly greater than the
proportion of patients treated with placebo cream as assessed on Day 7
(p=0.042).

There was a difference of about 5 minutes in median time to onset of
perceptible pain relief in favor of TDLP-110 as evaluated in 235 patients
with available two-stopwatch method data on Day 1.

Time to onset of meaningful pain relief was assessed and was about 40
minutes faster in TDLP-110 treated patients.

There was a low incidence (1.1%) of cutaneous AEs with TDLP-110
relative to placebo (2.2%).

Very low blood concentrations (mean Cmax 39 ng/mL) of ketoprofen were
detected following topical application when compared to the Cmax for oral
ketoprofen (approximately 3900 ng/mL).
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Also, time to end of meaningful analgesic effect was about 45 minutes
longer in the TDLP-110 treated group. The maximum recorded duration
of pain relief was 16½ hours in the TDLP-110 group and 8 ¼ hours in
the placebo group.
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RESULTS (Efficacy)

The Cumulative Responder Rate Analysis (CPRA) presents the proportion
of responders over the entire range of cut-off points and shows consistent
separation in favor of a TDLP-110 (Ketotransdel®) treatment effect.

Above pain curves show the mean change in pain intensity from baseline
over 7 days of treatment. Pain during activity scored 3 times daily by
patients also supports the primary endpoint by demonstrating a consistent
separation between the TDLP-110 and placebo groups over time, and
showed statistical significance between the two groups on Study Days 4
(p=0.041) and 7 (p=0.047).
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Ketoprofen steady-state plasma concentrations were determined in a subset
of 28 study patients. One blood sample was drawn on Day 0 before the first
study drug application. These patients also applied study drug three times
daily for 7 days. The patients returned to the site on Day 8 and had a blood
sample drawn before an additional single application of study treatment and
blood samples were drawn at 1, 2, 4, 6, 8, and 12 hours after application of
study drug.

RESULTS (Demographics) RESULTS (Pharmacokinetics)
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