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SUMMARY OF BIOPHARMACEUTICS FINDINGS: 
In NDA 204-592, Iroko Pharmaceuticals seeks approval to market Diclofenac Acid Capsules for 
the treatment of mild to moderate acute pain in adults. The proposed commercial strengths of 
diclofenac acid are 18 mg and 35 mg. Diclofenac capsules  

. The applicant conducted BE studies on both 
strengths. 
 
The development program supporting this submission consisted of two phase 1 PK studies 
(DIC1-08001 and DIC1-12-07), one phase 2 (DIC 2-08-03), and one phase 3 (DIC 3-08-04) 
efficacy study. The Phase 1 study DIC1-12-07 and the pivotal phase 3 efficacy studies were 
conducted using the commercial formulation of Zorvolex capsules 18 mg, and 35 mg.  All the PK 
studies are being reviewed by Office of Clinical Pharmacology (OCP). 
 
This review evaluates and makes recommendations on the acceptability of the dissolution method 
and acceptance criterion.  
 
DISSOLUTION METHOD AND ACCEPTANCE CRITERION 
The following dissolution method and acceptance criterion for diclofenac acid capsules, 18 mg 
and 35 mg  originally proposed by the Applicant are deemed acceptable: 
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The study DIC1-12-07 was conducted with commercial scale formulation and serves for 
assessing clinical pharmacology information for this product.  

 DIC1-12-07 (Phase 1): Relative bioavailability (BA), dose-proportionality and 
food effect study.   This study was conducted with commercial scale formulation 
and fulfills the clinical pharmacology information of the proposed product from 
regulatory requirement perspective.  

 
Clinical Studies:  
Sponsor conducted one Phase 2 and one Phase 3 clinical studies. The Phase 2 study, 
DIC2-08-03 was conducted with initial proof of concept formulation. The Phase 3 study, 
DIC3-08-04 conducted commercial scale formulation serves as pivotal clinical safety and 
efficacy study for this product.  

 DIC2-08-03 (Phase 2 study): Single dose study conducted in patients following 
surgical removal of impacted third molars. This study was conducted with a POC 
formulation and hence only serves as support to efficacy and safety of the pivotal 
trial DIC3-08-04, but not as a primary source of data. 

 DIC3-08-04 (Phase 3 study): Multiple dose, pivotal safety and efficacy study in 
patients with acute postoperative pain following bunionectomy. This study was 
conducted with a commercial scale formulation.  

 
Relative bioavailability of Zorvolex compared to reference drug Cataflam: 
The relative bioavailability of Zorvolex 35 mg capsules was compared to Cataflam 50 mg 
tablets under fasting and fed conditions in 35 healthy subjects.   

 When taken under fasted conditions, 20% lower dose of Zorvolex capsules (35 
mg) compared to reference Cataflam tablets (50 mg) results in 26% lower 
(geometric mean) peak concentrations (Cmax) and 23% lower (geometric mean) 
AUC (AUC0-t and AUC0-∞). There was no difference in time to reach peak 
concentrations (Tmax) between Zorvolex capsules and Cataflam tablets and it was 
~1 hr for both.   

 When taken under fed conditions, the 20% lower dose of Zorvolex capsules (35 
mg) compared to the Cataflam tablets (50 mg) results in a 48% lower (geometric 
mean) Cmax and 26% and 23% lower (geometric mean) AUC0-t and AUC0-∞, 
respectively.  The Tmax for Zorvolex was delayed by ~1 hr compared to Cataflam 
(Cataflam-2.33 hr vs. Zorvolex-3.32 hr) under fed conditions.  

 There were no differences in elimination half-life (T1/2) between Zorvolex and 
Cataflam under fasted or fed conditions.  

 
Reviewer comments on formulation:  
The smaller particle size of Zorvolex capsules, as claimed by the sponsor has provided 
no additional advantage in either rate (Cmax and Tmax) or the extent of absorption 
(AUC) compared to Cataflam when taken under fasted conditions. In contrast, when 
taken under fed conditions, Zorvolex capsules has delayed rate (decreased Cmax and 
delayed Tmax) of absorption compared to the Cataflam  
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Dose Proportionality between 18 and 35 Zorvolex capsules:  
 The two strengths Zorvolex capsules,18 and 35 mg  

 pharmacokinetics for Cmax and 
AUC under fasted conditions  

 
Food Effect on Zorvolex capsules:  
The food effect was assessed for Zorvolex 35 mg capsules as well as reference drug 
Cataflam 50 mg tablets under fasting and fed conditions in 35 healthy subjects. 

 When taken under fed conditions, Zorvolex capsules results in significant food 
effect in terms of reduced Cmax. Under fed conditions, Zorvolex capsules results 
in 60%, 14% and 11% lower Cmax, AUC0-t and AUC0-∞, respectively compared to 
fasted conditions. Taking Zorvolex with food delayed the Tmax by 2.32 hr (~139 
minutes) (1.0 hr fasted vs 3.32 hr fed).   

 The reference drug Cataflam results in 43% and 28% lower Cmax under fed 
conditions without change in AUC, respectively in the studies DIC1-08-01 and 
DIC1-12-07.  For food effect, the Cataflam label indicates 30% lower Cmax 
without change in AUC and can be dosed without regards to meals. 

 The observed 60% lower Cmax for Zorvolex capsules in the food effect PK study 
is considered significant. Based on the single-oral-dose PK profile of Zorvolex 
capsules, the diclofenac is almost completely eliminated from the body by 8 hours 
(no accumulation). Since Zorvolex is administered TID (every 8 hr) and no 
accumulation from the previous dose, even after multiple dosing every-dose of 
Zorvolex capsules will have similar food effect as observed for a single dose. 
Hence, Zorvolex capsules are to be labeled as ‘Taking Zorvolex with food may 
cause a reduction in effectiveness compared to taking Zorvolex on an empty 
stomach.  

Overall, adequate information has been provided characterizing the clinical 
pharmacology aspects of Zorvolex tablets. 
 
2.0 Question Based Review  

2.1 General Attributes of the Drug 
 
2.1.1 What are the highlights of the chemistry and physical-chemical properties of 
the drug substance, and the formulation of the drug product?   
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Table 2.1.2:  Brand name diclofenac products and indications:    
Drug Product  NDA Approval Date Dose Form Indication 
Zipsor 22202 06/16/2009 Capsule Relief of mild to moderate pain 
Pennsaid 20947 11/04/2009 Lotion  Treatment of signs and symptoms of 

osteoarthritis (OA) 
Flector  21234 01/31/2007 Patch Topical treatment of acute pain due 

to minor strains, sprains, and 
contusions. 

Voltaren Gel 22122 10/17/2007 Gel  Treatment of OA of joints amenable 
to superficial treatment such as the 
hands and knees 

Voltaren 19201 07/28/1988 Tablet Relief of the signs and symptoms of 
OA and rheumatoid arthritis 
(RA),Acute or long-term use in the 
relief of signs and symptoms of 
ankylosing spondylitis 

Cataflam 20142 11/24/1993 Tablet Treatment of primary dysmenorrhea, 
Relief of mild to moderate pain; 
signs and symptoms of OA and RA 

Voltaren XR 20254 03/8/1996 ER Tablet Treatment of RA and OA 
 
2.1.3 What is the composition of the to-be-marketed formulation of Zorvolex 
capsules?   

The proposed commercial dosage forms of Zorvolex capsules include 18 mg and 
35 mg strengths of diclofenac acid. Table 2.1.3 provides the quantitative composition for 
both tablet strengths and the function of each component.   
 
Table 2.1.3: Composition of Zorvolex capsules (18 and 35 mg) 

Component  
Quality 
Standard  Function  

Strength  
18  35  
Amount per 
Capsule 
(mg/capsule 
weight) 

Amount per 
Capsule 
(mg/capsule 
weight) 

Diclofenac acid  Active 
pharmaceutical 
ingredient 

18 35.0  

Lactose monohydrate NF 

Microcrystalline 
cellulose 

NF 

Croscarmellose sodium NF 

Sodium lauryl sulfate NF 

Sodium stearyl fumarate NF 
Total capsule fill weight  - 
    1 capsule  # 1 capsule $ 

NF - National Formulary  
# Size 2 capsule with a blue body with “IP-203” imprinted in white ink and a light green cap with “18 mg” 
printed in white ink. 
$ Size 1 capsule with a blue body with “IP- 204” imprinted in white ink and a green cap with “35 mg” 
printed in white ink 
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2.1.4 What are the proposed mechanism(s) of action and therapeutic indication(s)?  
Diclofenac is a nonsteroidal anti-inflammatory drug (NSAID) that exhibits anti-
inflammatory, analgesic, and antipyretic activities in animal models. The mechanism of 
action of diclofenac, like that of other NSAIDs, is not completely understood but may be 
related to regulation of prostaglandin synthesis via prostaglandin synthetase. The 
mechanism involves an inhibition of cyclooxygenase (COX-1 and COX-2) pathways.  
The proposed indication for Zorvolex capsules is for treatment of mild to moderate acute 
pain in adults. 
 
2.1.5 What are the proposed dosage and route of administration? 
Zorvolex capsules are intended for oral administration. The proposed dosage is 18 mg or 
35 mg orally three times a day.   
 
2.1.6 What are the core studies submitted in this NDA? 
The clinical development program includes one pivotal clinical pharmacology study and 
one clinical safety and efficacy study.  
 DIC1-12-07 (Phase 1 study using commercial scale formulation): Relative BA, dose 

proportionality and food effect study. This study is a randomized, single-dose, five-
way crossover, relative bioavailability study of Zorvolex capsules 18 mg and 35 mg 
and Cataflam® 50 mg tablets, in healthy subjects under fed and fasting conditions. 
This study fulfills the clinical pharmacology requirements of the proposed product.  

 DIC3-08-04 (Phase 3 study using commercial scale formulation): A Phase 3, 
randomized, double-blind, multiple-dose, parallel-group, active- and placebo-
controlled study of Zorvolex capsules for the treatment of acute postoperative pain 
after bunionectomy.  This is the pivotal safety and efficacy study for this product.  

2.2 General Clinical Pharmacology 

 
2.2.1 What are the design features of the clinical pharmacology and clinical studies    
used to support dosing or claims?  
 
The clinical efficacy study, DIC3-08-04 for treatment of acute postoperative pain after 
bunionectomy and the clinical pharmacology study characterizing the formulation form 
the basis to support the dosing for this NDA 
 
For final assessment of the safety and efficacy findings, see Clinical review by Dr. Steven 
Galati (reviewing Medical Officer).  Following is a brief summary of the Clinical 
Efficacy assessment provided by Dr. Dr. Steven Galati: 
 
Design:  Phase 3, multicenter, randomized, double-blind, multiple-dose, parallel-group, 
active- and placebo-controlled study to evaluate the safety and efficacy of 2 dosing 
regimens of Zorvolex Capsules (35 mg 3 times daily [TID] or 18 mg TID) in subjects 
with acute postoperative pain after bunionectomy.  On Day 1 of the study, when subjects 
requested pain medication, a Visual Analog Scale (VAS) assessment was to be 
performed.  Subjects with a pain intensity rating ≥ 40 mm on a 100-mm VAS within 9 
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hours of discontinuation of regional anesthesia were to be eligible.   Pain intensity (VAS) 
and pain relief (5-point categorical scale) assessments were to be performed during the 48 
hour period after Time 0.  Safety was to be assessed by the incidence of treatment-
emergent AEs (TEAEs) and changes in vital sign measurements. TEAEs were to be 
recorded during the inpatient portion of the study as well as 1 week after discharge.  The 
TEAEs after discharge were to be reported to the investigator at a 1 week follow-up visit.   
 
Treatment 
Once the pain intensity entry criteria were to be met, subjects were to be randomly 
assigned to 1 of 4 treatment groups (Table 2.2.1):  Zorvolex Capsules 35 mg TID (n=107) 
or 18 mg TID (n=109); placebo (n=106); or celecoxib capsules 200 mg BID (n=106).  
Study drug was to be administered in a QID regimen for 48 hours after the first dose, 
with a maximum of 4 doses (active and/or dummy) in a 24-hour period.  One tablet of 
hydrocodone/acetaminophen 10 mg/325 mg was to be allowed every 4 to 6 hours as 
needed for rescue.   
 
Table 2.2.1:  Dosing of Treatment Groups DIC3-08-04 

 
Source:  Applicant’s Protocol p. 39 
 
Efficacy 
The primary efficacy analysis was based on the primary endpoint VAS summed pain 
intensity difference (VASSPID) over 0 to 48 hours (VASSPID0-48) in the ITT 
population.   Baseline pain on to the VAS pain scale was a mean (SD) value of 75.4 
(16.27) mm and was evenly balanced across treatment groups. The primary efficacy 
analysis was performed using an analysis of covariance (ANCOVA) model, which 
included treatment effect as the factor and baseline pain intensity as the covariate (Model 
1).  For Model 1, the LS mean (standard error [SE]) was used in the primary analysis. In 
comparison with the placebo group, the largest difference in squares mean (SE) was seen 
for the 35-mg diclofenac treatment group (446.946 [122.2935]) indicating a statistically 
significant difference (P < 0.001). Differences in the 18-mg diclofenac group 316.145 
(121.5971) (P < 0.010) and the celecoxib treatment group 313.119 (122.5676) (P < 
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0.011) compared with the placebo group were of a lesser magnitude than the 35mg 
diclofenac.  
 
Safety  
 Deaths: No subjects died during the trial. 
 Serious Adverse Events (SAEs): One subject experienced a serious AE during the 

trial.  The subject was in the Celecoxib group. 
 Discontinuations Due to Adverse Events: No subject discontinued due to an AE 

during the trial. 
 Common Adverse Events: 77 (72%) and 84 (77.1%) subjects experienced at least 

1 TEAE in the 35mg and 18mg diclofenac groups, respectively.  86 (81.1%) and 
83 (78.3%) subjects experienced at least 1 TEAE in the Celecoxib and placebo 
groups, respectively.  The most frequent AEs were nausea (23.4%, 31.2%), 
headache (10.3%, 15.6%) and dizziness (4.7%, 15/6%) in 35mg and 18mg 
diclofenac groups, respectively.   

 
Conclusion 
Diclofenac was evaluated at a dose of 18-35 mg, given three times per day, in one 
adequate and well-controlled trial.   Both the 18mg and 35mg groups showed statistical 
significance in the primary analysis when compared to placebo.  In general, there were 
supportive findings in both treatment groups through the secondary analyses as well.  
There is a trend towards improved efficacy and time to onset among the diclofenac 35mg 
subjects compared to the 18mg group.  However, no clear dose response can be 
determined from the design and analyses performed.   

 
 
2.2.2 What efficacy and safety information (e.g., biomarkers, surrogate endpoints, 
and clinical endpoints) contribute to the assessment of clinical pharmacology study 
data? How was it measured? 
No biological biomarker was assessed in this NDA.  In the randomized, double-blind, 
multiple-dose, parallel-group, active- and placebo-controlled study (DIC3-08-04), the 
primary efficacy end point was the s VAS summed pain intensity difference (VASSPID) 
over 0 to 48 hours (VASSPID0-48).  

  
2.2.3. What are the general PK characteristics of the drug? 
The absorption, distribution, metabolism, and excretion of diclofenac as a molecular 
entity are described in the label for the reference listed drug (Cataflam Label, 2005). 
 
2.2.4 Were the active moieties in the plasma (or other biological fluid) appropriately 

identified and measured to assess pharmacokinetic parameters and exposure 
response relationships? 

Diclofenac analgesic activity is primarily due to the parent compound diclofenac; only 
the parent compound was measured to assess the PK parameters. 
 
2.2.5. What are the characteristics of drug absorption? Are Zorvolex parameters 
dose proportional? 
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From the Cataflam package insert, it is known that diclofenac is 100% absorbed 
after oral administration compared to IV administration as measured by urine recovery. 
However, due to first-pass metabolism, only about 50% of the absorbed dose is 
systemically available. Hence its absolute bioavailability is 55%. 

 
Dose proportionality of Zorvolex tablets:  
The dose proportionality between two strengths, 18 and 35 mg Zorvolex capsules was 
assessed as part of study DIC1-12-07 under fasting conditions.  Note that the two 
strengths Zorvolex, 18 and 35 mg . 
 
Treatments:  

 Zorvolex capsules 18 mg  Fasted  (lot #L0309359) 
 Zorvolex capsules  35 mg   Fasted   (lot #L0309360) 

 
The mean ± SD concentration-time profiles and PK parameters for 18 and 35 mg 
Zorvolex capsules are shown in the Figures 2.2.5 and Table 2.2.5a, respectively.  The 
dose proportionality for dose normalized diclofenac plasma PK parameters (35 mg vs. 18 
mg) is shown in the Table 2.2.5b. The dose normalized PK parameters show that 18 and 35 
mg Zorvolex capsules results in dose proportional pharmacokinetics for Cmax and AUC 
under fasted conditions  
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2.3. Intrinsic factors 
 
2.3.1. What is the pediatric plan? 
Zorvolex is a capsule formulation and this application triggers PREA because it is a new 
dosage form. For pediatric studies, Sponsor requested for a waiver from birth to  
and deferral for of pediatric studies for  17 years, however not acceptable to the 
Division.  
 
Below is the pediatric studies requirement for this application, based on the discussion 
with Pediatric Review Committee (PeRC), on September 4, 2013.  

• Partial waiver in pediatric patients aged birth to < one year  
– Product does not represent a meaningful therapeutic benefit over existing 

therapies for pediatric patients of this age and is not likely to be used in a 
substantial number of pediatric patients in this age group.  

• Deferral for pediatric patients aged 1 to < 18 years. Required pediatric studies as 
below: 

– Study 1: An open-label pharmacokinetic and safety study or studies of an 
age appropriate formulation of diclofenac in pediatric patients 6 to < 18 
years of age with acute pain. 
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 When taken under fasted conditions, 20% lower dose of Zorvolex capsules (35 
mg) compared to reference Cataflam tablets (50 mg) results in 26% lower 
(geometric mean) peak concentrations (Cmax) and 23% lower (geometric mean) 
AUC (AUC0-t and AUC0-∞). There was no difference in time to reach peak 
concentrations (Tmax) between Zorvolex capsules and Cataflam tablets and it was 
~1 hr for both.   

 When taken under fed conditions, the 20% lower dose of Zorvolex capsules (35 
mg) compared to the Cataflam tablets (50 mg) results in 48% lower (geometric 
mean) Cmax and 26% and 23% lower (geometric mean) AUC0-t and AUC0-∞, 
respectively.  The Tmax for Zorvolex was delayed by ~1 hr compared to Cataflam 
(Cataflam-2.33 hr vs. Zorvolex-3.32 hr) under fed conditions.  

 There were no differences in elimination half-life (T1/2) between Zorvolex and 
Cataflam under fasted or fed conditions. 

 
Reviewer comments:  
The smaller particle size of Zorvolex capsules, as claimed by the sponsor has provided 
no additional advantage in either rate (Cmax and Tmax) or the extent of absorption 
(AUC) compared to Cataflam when taken under fasted conditions. In contrast, when 
taken under fed conditions, Zorvolex capsules has delayed rate of absorption compared 
to the Cataflam (decreased Cmax and delayed Tmax).   
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Figure 2.4.1a: Mean diclofenac plasma concentration-time profiles after 
administration of Zorvolex capsules and Cataflam tablets under fasting conditions. 

Figure 2.4.1b: Mean diclofenac plasma concentration-time profiles after 
administration of Zorvolex capsules and Cataflam tablets under fed conditions. 
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Table 2.4.1a. Pharmacokinetic parameters comparing Zorvolex and Cataflam under 
fasting and fed conditions. 
 
Parameter  
Mean ± SD 

Zorvolex (35 mg) 
Fasting  

Cataflam (50 mg) 
Fasting  

Zorvolex (35 mg)
Fed  

Cataflam (50 mg) 
Fed  

Cmax 
(ng/mL)  

868.7 ± 352.8 1194.2 ± 543.2 354.8 ± 169.9 712.5 ± 392.8  
 

AUC0-t 
(hr*ng/mL)  

1004.7 ± 242.8 1318.8 ± 307.9 861.2 ± 209.9 1178.0 ± 271.4 

AUC0-∞ 
(hr*ng/mL)  

1001.1 ± 229.7 1334.1 ± 312.5 876.1 ± 211.5 1204.0 ± 275.7 

Tmax (hr)* 1.00 (0.47 – 4) 
 

1.00 (0.25-4.48) 3.32 (0.5-10.0) 2.33 (0.5- 4.53) 

T1/2 (hr)  2.09 ± 0.49 
 

2.26  ± 0.60 2.24 ± 0.82 2.27 ± 0.65 

Tlast (hr)  10.70 ± 1.43 
 

11.36 ± 1.24 11.74 ± 1.06 11.79 ± 0.78 

Clast(ng/mL)  3.71 ± 0.99 4.62 ± 3.44 12.80 ± 13.28 8.09 ± 6.51 
*Median (min-max) 

Table 2.4.1b: Geometric LS mean ratios and 90% confidence intervals for Cmax AUC0-t 
and AUC0-∞of Zorvolex versus Cataflam in fasted and fed conditions.   

Parameter  Geometric LS mean ratio (90% CI of ratio)                           
[Zorvolex 35 mg / Cataflam 50 mg] 

Fasting Fed  

Cmax  
(ng/mL) 0.744 (0.628, 0.881) 0.518 (0.438, 0.612) 

AUC0-t 
(ng.h/mL) 0.767 (0.735, 0.799) 0.738 (0.707, 0.770) 

AUC0-∞ 
(ng.h/mL) 0.768 (0.738, 0.800) 0.769 (0.737, 0.801) 

 
2.4.2 What is the effect of food on the BA of Zorvolex? 

For Zorvolex tablets food effect was evaluated as part of the study DIC1-12-07. 
The food effect on reference drug Cataflam was also evaluated in the study DIC1-12-07 
This study was done using commercial scale formulation of Zorvolex. A total number of 
35 healthy subjects completed the treatments.  
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Treatments:  
 Test        Zorvolex capsules 35 mg (lot #L0309360)  Fasted  
 Test        Zorvolex capsules 35 mg              Fed    
 Reference  Cataflam tablets   50 mg  (lot #FXPB)     Fasted  
 Reference  Cataflam tablets  50 mg        Fed 

 
There was at least a 7-day washout interval between doses. Blood samples for PK were 
collected for 12 hours. 
 
Results:  
The Figure 2.4.2a shows the plasma concentration-time profiles of Zorvolex under fasted 
and fed conditions.  The figure 2.4.2b shows the plasma concentration-time profiles for 
Cataflam under fasted and fed conditions.  The food effect PK parameters for diclofenac 
after Zorvolex and Cataflam are presented in Table 2.4.2a. The geometric mean ratios 
and the 90% CIs for AUC0-t and AUC0-∞and Cmax are shown in the Table 2.4.2b. The 
summary of results is shown below: 

 When taken under fed conditions, Zorvolex capsules results in significant food 
effect in terms of reduced Cmax. Under fed conditions, Zorvolex capsules results 
in 60%, 14% and 11% lower Cmax, AUC0-t and AUC0-∞, respectively compared to 
fasted conditions. Taking Zorvolex with food delayed the Tmax by 2.32 hr (~139 
minutes) (1.0 hr fasted vs 3.32 hr fed).   

 The reference drug Cataflam results in 43% and 28% lower Cmax under fed 
conditions without change in AUC, respectively in the studies, DIC1-08-01 and 
DIC1-12-07.  For food effect, the Cataflam’s label indicates 30% lower Cmax 
without change in AUC with food and can be dosed without regards to meals. 

 In the conducted multiple dose bunionectomy clinical trial (DIC3-08-04) in which 
Zorvolex dosing regimen was 18 or 35 mg TID, as per the clinical review, both 
dose strengths of Zorvolex capsules are efficacious when compared to placebo.  
In this bunionectomy trial, the food intake in subjects with respect to drug-dosing 
was not monitored for all the doses administered.  Only the initial dose was given 
on the empty stomach and for subsequent doses the food intake was not 
monitored. Hence the food effect on pain scores (efficacy) could not be 
determined from this trail.   

 Even though food effect in the efficacy trail could not be assessed, the observed 
60% lower peak concentrations for Zorvolex capsules in the food effect PK study 
is considered significant.  In addition, based on the single-oral-dose PK profiles of 
Zorvolex capsules, the diclofenac is almost completely eliminated from the body 
by 8 hours (no accumulation). Since Zorvolex is administered TID (every 8 hr) 
and no accumulation from the previous dose, even after multiple dosing every-
dose of Zorvolex capsules will have similar food effect as observed for a single 
dose. Hence, Zorvolex capsules are to be labeled as ‘Taking Zorvolex with food 
may cause a reduction in effectiveness compared to taking Zorvolex on an empty 
stomach..  
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Figure 2.4.2a: Mean diclofenac plasma concentration-time profiles after 
administration of Zorvolex capsules (35 mg) under fasting and fed conditions. 

Figure 2.4.2b: Mean diclofenac plasma concentration-time profiles after 
administration of Cataflam (50 mg) under fasting and fed conditions. 
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Table 2.4.2a.   Pharmacokinetic parameters of diclofenac after administration of 
Zorvolex and Cataflam under fasting and fed conditions  
 
Parameter  
Mean ± SD 

Zorvolex Cataflam 
Fasting Fed Fasting Fed 

Cmax 
(ng/mL)  

868.7 ± 352.8 354.8 ± 169.9 1194.2 ± 543.2 712.5 ± 392.8  
 

AUC0-t 
(hr*ng/mL)  

1004.7 ± 242.8 861.2 ± 209.9 1318.8 ± 307.9 1178.0 ± 271.4 

AUC0-∞ 
(hr*ng/mL)  

1001.1 ± 229.7 876.1 ± 211.5 1334.1 ± 312.5 1204.0 ± 275.7 

Tmax (hr)* 
(range) 

1.00 (0.47 – 4) 
 

3.32 (0.5-10.0) 1.00 (0.25-4.48) 2.33 (0.5- 4.53) 

*median 
 
Table 2.4.2b:  Ratio of means and 90% CI of AUC and Cmax comparing Zorvolex fasted 
vs. fed conditions and Cataflam fasted vs. Cataflam fed. 
PK parameter Treatment Ratio (90% CI of ratio) 

Zorvolex Fasted / Zorvolex Fed  Cataflam Fasted / Cataflam Fed 
Cmax  0.399 (0.337, 0.473) 0.573 (0.484, 0.678) 
AUC0-t 0.858 (0.824, 0.895) 0.894 (0.858, 0.932) 
AUC0-∞ 0.892 (0.855, 0.931) 0.904 (0.869, 0.941) 

 
Reviewer comments: 
In the two studies (DIC1-08-01 and DIC1-12-07) conducted by sponsor, Cataflam food 
effect was evaluated, and it showed that taking Cataflam with  food causes 43% and 28% 
lower Cmax, respectively  without change in AUC. The Cataflam label shows 30% lower 
Cmax without change in AUC with food and is labeled to be taken without regards to 
meals.  
The observed food effect for Zorvolex warrants labeling recommendation. The following 
labeling comments for the food effect are proposed by this reviewer. Deletion is shown 
by Strike-through text and addition is shown by underline text.  

 
Food effect labeling language:  

 Taking ZORVOLEX with food causes a 
significant decrease in the rate but not the overall extent of systemic absorption of 
diclofenac compared with taking ZORVOLEX on an empty stomach. Zorvolex capsules 
shows 60% lower Cmax, 11% lower AUCinf,, and 2.32 hr delayed Tmax (1.0 hr during 
fasted versus 3.32 hr during fed) under fed condition compared to fasted condition. 
Decreased Cmax may be associated to decreased effectiveness. Taking ZORVOLEX 
with food may cause a reduction in effectiveness compared to taking ZORVOLEX on an 
empty stomach. 

 
 

Reference ID: 3374276
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2.5. Analytical Section 

 
2.5.1 Are the active moieties identified and measured in the plasma in the clinical 
pharmacology and biopharmaceutics studies?  What is the QC sample plan?  What 
are the accuracy, precision and selectivity of the method?   
 
Clinical Facility: 
PAREXEL International LLC, 195 West Street, Waltham, MA 02451 

 Clinical study DIC1-12-07 was conducted between 07/16/2012 (first subject) to 
09/26/2012 (last subject). 

Bio-analytcial Facility:  
  

 Assays were conducted between . 
 
The plasma concentrations of diclofenac were analyzed using validated LC-MS/MS 
assays.  

 
Bio-analytcial Validation:  
 The range of calibrators and QCs used for studies were:  

• Calibrators: 2.442, 4.884, 9.769, 19.54, 39.07, 78.15, 156.3, 312.6, 625.2, 1250 
and 2501 ng/mL 

• Quality controls: 2.442, 6.010, 12.02, 62.50, 125.0, 250.0, 500.0, 1000, 2000 and 
4000 (dilution) ng/ml 

 
Accuracy and Precision over the range: 

 Accuracy (expressed as % bias): -6.9 – 1.4 
 Precision (expressed as % CV): 2.9 – 10.5 

 
Retention times:  

 Diclofenac - ~ 1.64 minutes 
 Indomethacin (internal standard) - ~ 1.70 minutes 
 Total run time: 2.2 minutes 

 
Recovery (mean extraction yields) 

 Diclofenac: ~ 89 % (mean % CV = 8.7) 
 Internal standard: ~ 93 % (% CV = 5.6) 

 
Stability: 

Stock solution stability: 
 Diclofenac: 15 days at RT, at ~5 °C and at ~ -20 °C 
 Indomethacin: 15 days at RT, at ~5 °C and at ~ -20 °C 

Freeze and thaw stability: 
 freeze-thaw cycles 

Short-term matrix stability: 
 17 hours and 7 minutes at room temperature 

Reference ID: 3374276

(b) (4)

(b) (4)
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4.2 Individual Study Synopses:  

Note: Study synopses in this section were extracted from the NDA submission 

4.2.1 Study Designs:  

 
DIC1-12-07 (Phase 1): Relative bioavailability (BA), dose-proportionality and food 
effect study.   This study was conducted with commercial scale formulation and it fulfills 
the clinical pharmacology information of the proposed product from regulatory 
requirement perspective.  
 

4.2.2 Study Synopses 

Study DIC1-12-07 

Reference ID: 3374276
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4.3 Cover Sheet and OCPB Filing/Review Form 
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CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS 
 FILING FORM/CHECKLIST FOR NDA/BLA or Supplement 

 

File name: 5_Clinical Pharmacology and Biopharmaceutics Filing Form/Checklist for 
NDA_BLA or Supplement 090808 

 

Office of Clinical Pharmacology 

New Drug Application Filing and Review Form 

General Information About the Submission 

 Information  Information 
NDA/BLA Number NDA-204592 Brand Name Zorvolex™ 
OCP Division (I, II, III, IV, V) II Generic Name Diclofenac 
Medical Division DAAAP Drug Class NSAID 
OCP Reviewer Suresh B Naraharisetti Indication(s) Acute pain 
OCP Team Leader Yun Xu  Dosage Form Immediate- release 

Capsule 
Pharmacometrics Reviewer  Dosing Regimen TID  
Date of Submission  Route of Administration Oral 
Estimated Due Date of OCP Review  Sponsor Iroko Pharma 
Medical Division Due Date  Priority Classification  

PDUFA Due Date 

October 20, 2013   

Clin. Pharm. and Biopharm. Information 
 “X” if included 

at filing 
Number of 
studies 
submitted 

Number of 
studies 
reviewed 

Critical Comments If any 

STUDY TYPE                                                                                                                               

Table of Contents present and sufficient to 
locate reports, tables, data, etc. 

                                                    

Tabular Listing of All Human Studies                                                      
HPK Summary                                                      
Labeling                                                      
Reference Bioanalytical and Analytical 
Methods 

X 1                        

I.  Clinical Pharmacology                                                                                                      
    Mass balance:     
    Isozyme characterization:     
    Blood/plasma ratio:     
    Plasma protein binding:     
    Pharmacokinetics (e.g., Phase I) -                                                                                                      

Healthy Volunteers- 
                                                                                                     

single dose:     
multiple dose:     

Patients- 
                                                                                                     

single dose:     
multiple dose:     

   Dose proportionality -    1                                                                                  
fasting / non-fasting single dose:     

fasting / non-fasting multiple dose:     
    Drug-drug interaction studies -                                                                                                                               

In-vivo effects on primary drug:     
In-vivo effects of primary drug:     

In-vitro:     
    Subpopulation studies -                                                                                                                               

ethnicity:     
gender:     

pediatrics:     

Reference ID: 3258759
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File name: 5_Clinical Pharmacology and Biopharmaceutics Filing Form/Checklist for 
NDA_BLA or Supplement 090808 

geriatrics:     
renal impairment:     

hepatic impairment:     
    PD -                                                                                                      

Phase 2:     
Phase 3:     

    PK/PD -                                          
Phase 1 and/or 2, proof of concept:     

Phase 3 clinical trial:     
    Population Analyses -                                                      

Data rich:     
Data sparse:     

II.  Biopharmaceutics                                                                                                                               
    Absolute bioavailability     
    Relative bioavailability -                                                                                                                              

solution as reference:     
alternate formulation as reference: X 1  Cataflam as reference  

    Bioequivalence studies -                                                                                                                               
traditional design; single / multi dose:     

replicate design; single / multi dose:     
    Food-drug interaction studies X 1   
    Bio-waiver request based on BCS     
    BCS class     
   Dissolution study to evaluate alcohol induced 
   dose-dumping 

    

III.  Other CPB Studies                                                                                                                               
    Genotype/phenotype studies     
    Chronopharmacokinetics     
    Pediatric development plan    Yes 
    Literature References     
Total Number of Studies  4   
     

 
 
 
On initial review of the NDA/BLA application for filing: 
 

 Content Parameter Yes No N/A Comment
Criteria for Refusal to File (RTF) 
1 Has the applicant submitted bioequivalence data comparing to-be-

marketed product(s) and those used in the pivotal clinical trials? 
 X    

2 Has the applicant provided metabolism and drug-drug interaction 
information? 

  X  

3 Has the sponsor submitted bioavailability data satisfying the CFR 
requirements? 

X    

4 Did the sponsor submit data to allow the evaluation of the validity of 
the analytical assay? 

X    

5 Has a rationale for dose selection been submitted? X    
6 Is the clinical pharmacology and biopharmaceutics section of the NDA 

organized, indexed and paginated in a manner to allow substantive 
review to begin? 

X    

7 Is the clinical pharmacology and biopharmaceutics section of the NDA 
legible so that a substantive review can begin? 

X    

8 Is the electronic submission searchable, does it have appropriate 
hyperlinks and do the hyperlinks work? 

X    
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Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality) 
        Data  
9 Are the data sets, as requested during pre-submission discussions, 

submitted in the appropriate format (e.g., CDISC)?  
X    

10 If applicable, are the pharmacogenomic data sets submitted in the 
appropriate format? 

  X  

        Studies and Analyses  
11 Is the appropriate pharmacokinetic information submitted? X    
12 Has the applicant made an appropriate attempt to determine reasonable 

dose individualization strategies for this product (i.e., appropriately 
designed and analyzed dose-ranging or pivotal studies)? 

  X   

13 Are the appropriate exposure-response (for desired and undesired 
effects) analyses conducted and submitted as described in the 
Exposure-Response guidance? 

  X  

14 Is there an adequate attempt by the applicant to use exposure-response 
relationships in order to assess the need for dose adjustments for 
intrinsic/extrinsic factors that might affect the pharmacokinetic or 
pharmacodynamics? 

  X  

15 Are the pediatric exclusivity studies adequately designed to 
demonstrate effectiveness, if the drug is indeed effective? 

  X  

16 Did the applicant submit all the pediatric exclusivity data, as described 
in the WR? 

  X  

17 Is there adequate information on the pharmacokinetics and exposure-
response in the clinical pharmacology section of the label? 

  X  

        General  
18 Are the clinical pharmacology and biopharmaceutics studies of 

appropriate design and breadth of investigation to meet basic 
requirements for approvability of this product? 

X    

19 Was the translation (of study reports or other study information) from 
another language needed and provided in this submission? 

  X  

 
IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION FILEABLE?  
Yes 
 
If the NDA/BLA is not fileable from the clinical pharmacology perspective, state the reasons and provide 
comments to be sent to the Applicant. 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-day letter. 

 
Comments to be communicated to the Sponsor in the Day-74 letter 

  
 Zorvolex has two strengths, 35 mg and 18 mg based on diclofenac acid. The listed drug 

you relied on, Cataflam, has a strength of 50 mg based on diclofenac potassium salt. 
Provide clear justification with detail calculation on how Zorvolex Capsules have a 
20% reduction in the diclofenac dose compared to the Cataflam 50 mg tablets. The 
calculation should be based on free base of diclofenac.  
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doses (active and/or dummy) in a 24-hour period. The timing of trial drug dosing was 
based on the current dosage and administration recommendations for Cataflam 

 

 
Food effect Labelling: This product has a significant food effect and is labeled to be taken 1 
hour before or 2 hours after a meal. This is different from the listed drug, Cataflam, which does 
not have recommendation on food in dose and administration. 
   
20 % dose reduction claim:  
Cataflam has strength of 50 mg based on diclofenac potassium salt. The proposed product has 
strengths of 35 mg and 18 mg based on diclofenac acid. Sponsor claims that the proposed 
product has 20% reduction in the diclofenac dose compared to the reference Cataflam.  However 
it is not clear how Sponsor reached this conclusion.  After discussion with Chemistry reviewer, 
an information request is being sent for clarification.  
                    
The conducted clinical pharmacology studies meet the regulatory requirements for filing and this 
application is filable from the clinical pharmacology perspective. Based on the preliminary 
review, the following comment needs to be communicated to the sponsor in 74-day letter. 
 
Comments to be communicated to the Sponsor in the Day-74 letter 

 
 Zorvolex has two strengths, 35 mg and 18 mg based on diclofenac acid. The listed drug 

you relied on, Cataflam, has a strength of 50 mg based on diclofenac potassium salt. 
Provide clear justification with detail calculation on how Zorvolex Capsules have a 
20% reduction in the diclofenac dose compared to the Cataflam 50 mg tablets. The 
calculation should be based on free base of diclofenac.  

 
 
 
Suresh Babu Naraharisetti       February 1, 2013 
Reviewing Clinical Pharmacologist      Date 
Xu Yun                      February 1, 2013 
Team Leader/Supervisor       Date 
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