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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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USP Type 100 37°C in 05°C 900 mL 10 mM citric acid Q= 8% in 20
I (basket) rpm buffer (pH 5.5) with minutes

0.05 % SLS

Discriminating ability of the dissolution method was assessed during development. It was shown

that the dissolution method discriminates for batches manufactured using (0(4)

The results of the bioavailability studies comparing the proposed product to the reference

drug product showed that changes in particle size did not result in improved bioavailability.

suggesting that particle size may not be a critical material attribute in this case. However. the

outcome of these results should be interpreted with caution since there may be potential

confounding formulation effects.

The dissolution acceptance criterion was based on the results of the performance of biobatches,

clinical. commercial, and stability batches.

RECOMMENDATION:

The ONDQA/Biopharmaceutics team has reviewed NDA 204-592 and its amendments submitted

on May 1. 2013. The above mentioned dissolution method and dissolution acceptance criterion

for Diclofenac Acid Capsules. 18 mg and 35 mg have been accepted by the 0NDQA—

Biopharmaceutics team.

From the Biopharmaceutics perspective. NDA 204-592 for Diclofenac Acid Capsules, 18 mg and

35 mg is recommended for APPROVAL.

Banu S. Zolnik, Ph. D. Sandra Suarez—Sharp, Ph. D.

Biopharmaceutics Reviewer Biopharmaceutics Secondary Signature

Office ofNew Drug Quality Assessment Office ofNew Drug Quality Assessment

cc: R LostIitto
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BIOPHARMACEUTICS ASSESSMENT

1. BACKGROUND

Submission: Diclofenac is a nonsteroidal anti-inflammatory drug (NSAID). The

Applicant is seeking approval to market Zorvolex capsules, 18 mg and 35 mg

administered orally three times a day for the treatment of mild to moderate acute pain in
adults.

The Applicant submitted this 505 (b) (2) Application to rely on the Agency’s findings of

the safety and effectiveness of the previously approved drug product, Cataflam® 50 mg

(diclofenac potassium immediate release tablets, NDA 20-142). Diclofenac capsules 18

mg and 35 mg are (low
composition. The applicant conducted BE studies on both strengths.

The development program supporting this submission consisted of two phase 1 PK

studies (DICl—08001 and DICl—12-07), one phase 2 (DIC 2-08—03), and one phase 3

(DIC 3—08-04) efficacy study. The Phase 1 study DICl-12-07 and the pivotal phase 3

eflicacy studies were conducted using the commercial formulation of Zorvolex capsules

18 mg, and 35 mg. All the PK studies are being reviewed by CCP.

Review: The Biopharmaceutics review is focused on the acceptability of the dissolution

method and acceptance criterion.

Drug Substance

Drug substance solubility increases with the increase in pH. Solubility of diclofenac is

0.08060 mg/mL in pH 5.75 Citrate Buffer with 0.05% SLS. For 18 mg, and 35 mg

strength capsules, the concentration of diclofenac in 900 mL media is 0.019 mg/mL and

0.037 mg/mL, respectively. Therefore, solubility of diclofenac in the proposed media is

approximately 4.5 times the 18 mg dose, and 2.3 times the 35 mg dose. It is estimated

that sink conditions are achieved for both strenghts.

Drug Product

Zorvolex capsules are a reformulation of diclofenac, in the acid form. The manufacturm' 7

process involves (m

are microcrystalline

cellulose, croscarmellose sodium, sodium stearyl fumarate and sodium lauryl sulfate.

Below tables summarize the formulation of Zorvolex Capsules, 18 mg and 35 mg.
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Table 2.3.P.2-1 Overview of the Components of Zorvolex Capsules 18 mg
Used in Clinical Studies

mm
mum-m-
Diclofenac

Lactose monohydrate, NF

Mcrocrystalline cellulose, NF

Cmscannellose sodium, NF

Sodium lauryl sulfate, NF

Sodium stearyl fumarat , NF

Purified water, USP'

Total (mg/capsule

Abbreviations: NF=National Formullry; USP = United States Pharmac eia' %w/w = °/owei htlwei I
' Used in POC Formulation for Initial Phase 1 and Phase 2 

Tablou.P.2-2 Owaothanpomnuotmmfim
Usedlncnnlcalsmaa

Mflm' 1‘?an Family. USP 8 United Slates Maven; 8w." :- Gauguin-n
' UthOCmeWPh-u 1 “M2 

Reviewer’s Comments

18 mg and 35 mg strengths used in commercial studies areH.
As noted above, the phaimacokinetic and pivotal clinical stu es were con ucte usmg

the 18 mg and 35 mg capsule strengths.
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2. DISSOLUTION METHOD

Dissolution testing is performed at release and on stability. The dissolution method being

proposed for Zorvolex capsules, 18 mg and 35 mg is summarized below:

A aratus S - eed

 USP Type I 100 rpm 37°C a: 05°C 900 mL 10 mM citric acid buffer

(basket) (pH 5.5) with 0.05 %
SLS

Reviewer’s Comments:

The A licant conducted dissolution studies at different basket rotation speeds ofI
100, flrpm and showed that dissolution rate basket 5 eed of
“11. Additionally, the Applicant varied SLS concentrations 01n the medla and showed all dissolution profiles were s1m11ar.

 

  

The discriminatin abili of the dissolution method was evaluated b v

to the Applicant regarding the impact ofparticle size on dissolution.

Table1: Particle Size DishibutionDissolutionMethod
C aractenzation Me 0 page 12
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3. DISSOLUTION ACCEPTANCE CRITERION

Applicant’s Originally Proposed Dissolution Acceptance Criterion

The proposed dissolution acceptance criterion for 18 mg and 35 mg is as follows:

Q='% in 20 minutes

Zorvolex Capsules 18 mg
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Figure 4: Comparative mean dissolution profiles plotted by the reviewer of three

commercial stability batches of18 mg strength
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Zorvolex Capsules 35 m9
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Figure 5: Comparative mean dissolution profiles plotted by the reviewer of three

commerch stability batches of35 mg strength

Reviewa'’s Comments:

Based on the figures above, the acceptance criterion proposed by the Applicant is found

acceptable. It should be noted that for 18 mg (commercial batches [0309359, 10306589,

10306925, and L0306926) and 35 mg strength (commercial batches 10306590,

10306927 and 1.0306928) were used for the PK, the clinical and the stability studies.

1 1
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1.0 Executive Summary

1.1 Recommendation

From the Clinical Pharmacology perspective, NDA 204592 submitted on

03/12/2012 is acceptable provided an agreement can be reached between the sponsor and

the Agency regarding the language in the package insert.

1.2 Phase 4 Commitments

None

1.3. Summary of Clinical Pharmacology Findings

Iroko Pharmaceuticals, LLC submitted a 505 (b) (2) application for Zorvolex capsules, an

immediate-release (1R) formulation ofDiclofenac for the treatment ofmild to moderate

acute pain in adults. The application is relying on the prior findings of safety and

efficacy of the reference drug, Cataflam® (NDA 020142). The proposed dose strengths

are 18 and 35 mg, (h)«)_ The sponsor proposed dosage
regimen is 18 mg or 35 mg orally three times a day (m4)

Diclofenac is approved and marketed in the United States as immediate release, modified

release (both delayed and extended release) and topical formulations for the treatment for

multiple pain indications. The proposed Zorvolex capsules are a reformulation of

diclofenac (in acid form) with reduced particle size. Zorvolex capsules are 20% lower in

‘molar’ diclofenac dose compared to Cataflam tablets (diclofenac potassium salt). The
calculation of 20% lower molar dose is described in the section 2.1.1. The two 20% lower

strengths of Zorvolex capsules are 18 mg and 35 mg compared to 25 mg and 50 mg

strengths of Cataflam. The 25 mg strength of Cataflam is however discontinued and the

Federal Register determination is that the product was not discontinued or withdrawn for

safety or efficacy reasons.

Sponsor’s rationale for reduced particle size of the proposed formulation is to increase

the surface area to-mass ratio and thereby facilitate the rapid absorption in the GI tract.

However, the label for Cataflam indicates that diclofenac is completely absorbed (100%)

following oral administration, with mean peak concentrations (Tmax) appearing within 1

hour. Therefore, there may be little room for a new formulation to improve on the

absorption of the drug.

For this NDA, the safety, the end of Phase 2, the pre—NDA meetings were held on

04/01/2009, 11/ 09/2010 and 06/7/2012, respectively under IND 103880. The clinical

development program includes two clinical pharmacology studies and two clinical
studies.

Clinical Pharmacology Studies:

Two clinical pharmacology studies, DIC 1-08-01 and DIC 1-12-07 are conducted for this

application. Out of these two studies, DIC 1—08—01 was conducted with initial proof of

concept formulation and hence not reviewed expect for the food effect data of Cataflam.

2
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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?   

Reference ID: 3374276
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 Table 2.1.1: Physical-Chemical Properties of Diclofenac Acid  
  
 

 
 
 

 

 

I ; Name Diclofenac Acid

Chemical Name 2—[2-(2,6-dichlorophenylamino)phenyl]acetic acid

CI

NH

Cl OH

0

Molecular Fornulla

Molecular Weight .

white to sli- -t ellowish

Formulation:

Zorvolex capsules are a reformulation ofdiclofenac with reduced particle size. Zorvolex

capsules are 20% lower in diclofenac dose compared to Cataflam tablets (potassium salt).

The two strengths ofZorvolex ca es are 18 and 35 to the 25 and

Cl4Hl 1C12N02 

 
  

 
 

   
2.1.2. What is the regulatory history of diclofenac products?

Diclofenac is an approved drug that is already available and marketed in the United

States as a treatment for multiple indications as shown in Table 2.1.2.
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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 

Reference ID: 3374276

(b) (4)



 

 
 
 

8

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? 

Reference ID: 3374276



 

 
 
 

10

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  
 

 
 

Reference ID: 3374276

(b) (4)

(b) (4)
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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. 

Reference ID: 3374276

(b) (4)

(b) (4)

(b) (4)



— Study 2: An open-label pharmacokinetic and safety study or studies of an

age appropriate formulation of diclofenac in pediatric patients 2 to < 6 years

of age with acute pain.

— Study 3: A pharmacokinetic, safety, and efficacy study or studies of an age

appropriate formulation of diclofenac in pediatric patients 1 to < 2 years of

age with acute pain.

Reviewer comments:

Based on the discussion with PeRC on September 4, 2013, the PeRC agreed with the

Division to grant a deferralforpediatricpatients aged 1 to less than 18 years because

theproduct is readyfor approval in adults. The PeRC recommendedgranting apartial

waiver in pediatricpatients aged birth to less than oneyear because theproduct does

not represent a meaningful therapeutic benefit over misting therapiesforpediatric

patients ofthis age and is not likely to be used in a substantial number ofpediatric

patients in this age group. (um)

2.4. General Biopharmaceutics

2.4.1. What is the relative bioavailability of Zorvolex® capsules compared to the

reference drug, Cataflam tablets?

The relative bioavailability ofZorvolex® 35 mg capsules was compared to

reference drug Cataflam 50 mg tablets under fasted and fed conditions as a part of study

DIC1—12—07. This study was done using commercial scale formulation of Zorvolex. A

total number of 35 healthy subjects completed the treatments.

Treatments:

0 Test Zorvolex capsules 18 mg (lot #L0309359) Fasted

0 Test Zorvolex capsules 35 mg (lot #L0309360) Fasted

0 Test Zorvolex capsules 35 mg Fed

0 Reference Cataflam tablets 50 mg (lot #FXPB) Fasted

0 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 plasma concentration-time profiles comparing Zorvolex 35 mg capsules and

Cataflam 50 mg tablets under fasted and fed conditions are shown in figures 2.4.1a and

2.4.1b, respectively. The corresponding PK parameters are shown in Table 2.4.1a. The

geometric mean ratios and the 90% CIs for AUCM and AUCM, and Cmax are shown in

the Table 2.4.1b. The summary of results is shown below:

12

Reference ID: 3374276



 

 
 
 

13

 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. 
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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)



Long-term matrix stability from a previous study“: 657 days when stored at ~ —20 °C

*Determination oiDicloi‘enac in Human Plasma by fH’LC, Method Validation Report,_

3. Detailed Labeling Recommendations

The following labeling comments are proposed by this reviewer. Deletion is shown by

Strike-through text and addition is shown by underline text.

Reviewer Comments:

This labeling recommendationfor hepatic impairmentfor Zorvolac is updated in

comparison toprevious diclofenacproducts. The updated sections are in 2.3 and 12.3.

These recommendations are due to new requirements based on the SEALD

LABELING high level comments.

2.2 Non-Interchangeabili with Other Formulations of Diclofenac

Zorvolex diclofenac ) capsules have not shown equivalent s stemic

to 0 er ormulations oforal diclofenac‘
. Other formulations contain salt forms ofdiclofenac, i.e.

c o enac tassrum or so um, while Zorvolex contains the_. Therefore.

ito substitute similar dosini strenfi ofdiclofenac for Zorvolex.-

2.3 Dosage Adjustments in Patients with Hepatic Impairment

Patients with hepatic disease may require reduced doses ofZORVOLEX compared to

patients with normal hepatic flmction [see Clinical Pharmacology]. Start with the lowest
effective dose for the shortest duration in atients with he atic im airment and monitor

the patients carefully for adverse reactions.

 
  

 

 

USE IN SPECIAL POPULATIONS

12.3 Pharmacokinetics
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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



Na-eof Sponsor/Company: Individual Study Table Referring to (For National Authority l'se
Iroko Pharmaceuticals, LDC Part of the Dossier

Name of finished Product:

Zorvolexm (diclofenac Volume:
CW» Capsules

18 mg and 35 mg

Name of Active Ingredient:
Diclofenac

Title of Study: A Randomized. Single-Dose. Five-Way Crossover. Relative Bioavailability
Study of Zorvolex (diclofenac "(0, Capsules 18mg and
35 mg and Cataflam" 50mg Tablets. in Healthy Subjects under Fed and
Fasting Conditions

Principal Investigator: Olukemi Olugemo, MD

Study Center-(s): PAREXEL Early Phase Clinical Unit, 3001 South Hanover Street. Baltimore.
Maryland 21225. United States of America

———
Study 0bjective(s):

The primary objectives of this study were:

I To determine the relative bioavailabilitv of diclofenac following administration of 35 mg Test capsules

Page:

[Zorvolexu (diclofenac (IND, Capsules] versus the 50 mg Referuice (Cataflain") tablet when
administered to healthy subjects under fasting conditions.

To determine the effect of food on the rate and extent ofabsorption ofa single dose ofthe 35 mg (Test)
capsule formulation ofZorvolex administered to healthy subjects under fed and tasting conditions,

To determine the efl'ect of food on the rate and extent of absorption of a single dose of the 50 mg Cataflam
(Reference) tablet formulation of diclofenac potassium administered to healthy subjects under fed and
fasting conditions.

To evaluate the dose proportionality between 18 mg and 35 mg Test capsule formulations of Zorvolex
administered to healthy subjects under fasting conditions

Study Design:

This was a single-center, randomized. open-label. 5-period. 5-treatment, Sosequence. single-dose crossover PK
study in which 40 healthy adult subjects were scheduled to receive 5 separate single-dose administrations of
diclofenac. The treatments under investigation were:

Treatment A: Zorvolex Capsules 18 mg Single Dose: 1 x 18 mg capsule given afier a fast on an empty
stomach

Treatment B: Zorvolex Capsules 35 mg Single Dose: 1 x 35 mg capsule given afler a fast on an enpty
stomach

Treatment C: Zorvolex Capsules 35 mg Single Dose: 1 x 35 mg capsule given 30 mimites after a Standard
Food and Drug Administration (FDA) High Fat breakfast

Treatment D: Cataflam (diclofenac potassium) 50 mg tablet Single Dose: 1 x 50 mg tablet given after a fast
on an empty stomach

Treatment E: Cataflam (diclofenac potassium) 50 mg tablet Single Dose: 1 x 50 mg tablet given 30 minutes
after a Standard FDA High Fat breakfast
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Name of Sponsorl'Cornpany: Individual Study Table Referring to (for National Authority Use
lroko Pharmaceuticals. LLC Part of the Dossier ,
Name of Finished Product:

Zorvolex“I (diclofenac Volume:
_ (”(9 Capsules

18 mg and 35 mg

Name of Active Ingredient:
Dicbfenac

Methodology:

Healtltyadultmaleandfemale subjectswhometallstudyeligibflitycriteliawaerandomizedequallyto l of
5 predetermined sequences of treatment administration Subjects were administered the investigation]
medicinalproducts (IMPs)in the order oftireir assigned sequence. Thetewas atleasta 7-daywasbominten'al
between administrations. Thestndywas divided into a ScreeningPhase followed bySseqnential Treatment
Periods with intervening Washout Periods scheduled between administrations.

Study Plan
wmw

Not applicable

hem-awn _—
—_my: 9 m u
ramps-was um um

Tampa-w mamas
rmmvms

Page:

The Screening phase took place within 28 days before the administration offlie first dose ofIMP. Subjects were
required to pmnde written infomed consent to participate in the study before any protocol-specified procedures
or evaluations were completed During the Screening phase. subjects were evaluated against the
ptotocol—qncific inclusion and exclusion criteria to determine their eligibility fiat participation in the study.

lnTreatlneaneriodl subjects WI!) nieteliglbilityreqinremems wae admittedtodredinicaltesearcbnnit
(CRU) the evening before the scheduled morning dose. All subjects underwent at least a 10-hour overnight fist.
Thefollowmgmormng subjects randornizedtorecene TreatnientsA.B andDwere administereda singleoral
dose oflMP with 240mLofwater onanenrptystomach Subjects randomizedtoteceive TreatmentsC andE
wereadlninistueda single oraldose ofllvawitli 240mL ofwatet 30minutes afierstartingthe FDA higbfat
breakfast.

Subjects were confined to the CRU until at least thonrs afier IMP administration Blood samples
(approximately 4 ml. each) for PK analysis were collected at the following times: pte-dose (time 0) and 5 10
l5 20 30. 40min, 1hr, lhr20nnn, lh40m2h, 2hr201nin,2ht40niin_3lu. 3h20niin,3|n40niin._
4hr, 4hr30min5. 6. 8 lOandl2brsaflerdosing Bloodsamplesforsafet) assessman‘swereperforniedat
specifiedtimes thronghoutconfinemem

In Treannem Periods 2. 3, 4, and 5. subjects returned to the CRU afier a 7-day Wasbout Period (fi'om dose to
dose). The same study procedures were performed as inTreaunent Period 1; however, die subjects followedtb
orderoftlieirrandornly assigned sequences and "crossedover"to adifi‘ueuttreaflnent. A blood sample for
safetyassessmmtswasconectedwiththehstmsampleinTreatmemPuiOdS

Subjects who required fiollow-w for adverse events (AE5), additional physical examinations. or additional vital
signs ekctrocardiogram (ECG) ctr clinical laboratory assessments, were to return to the CRU as deemed
appropriatebyllremiestigator

Number of Study Subjects (Planned and Analyzed):

Planned for completion 40
Enrolledandmdomizett 40

Completed: 35

Analyzed- 40
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Name of Sponsorl'CoInpany: Inclitidual Study Table Referring to (For National Authority Use
Iroko Phannaceutieals. LLC Part of the Dossier Only)
Name of Finished Product:

Zorvolex" (diclofenac Volume:
mm) Capsules

18 mgand 35 mg

Name of Active Ingredient:
Diclofenac

Diagnosis and Main Criteria for Inclusion:

The s‘hidypopulah'ouconsisted ofliealthyadultmalesorfemalfibetweeu 18 andSSyeaisofage (inclusive)=
withabodymassindexbetween 18and30kgv‘mz(mclnsn'e). Subjectswexeingoodhealth, asdetemiinedby
lack of clinically significant abnounalities in health and’or laboratory assesm. Acceptable forms of
mutaceptiouuuetobemedmmestudyumlatkast7daysafietsmdycomplefiou

Test Produtt, Treatment A, Dose and Mode of Administration, Batch Number:

Treatment A: Zorvolex Capsules
Batch umber: 1.0309359

Mode of3mm; Oral

Strength; 18 mg

Dose: 1 Capsule

Test Product, Treatments B and C, Dose and Mode of Administration, Batch Number:

Treatment B and. C: Zon'olex Capsules
Batch numba: 1.0309360

Mode ofadminimn'on:

Strength:
Dose:

Reference Product, Treatments D and E, Dose and Mode of Administration, Batch Number:

Treatment D: Cataflam (diclofinac pomssium) Tablet
Lot number

Mode ofadministration:

Strength
Dose:

Duration of Treatment: For an individual subject, the dmation of the clinical study was up to approximately
lOweekaneludinga Suesn'ngpliaseupto28 days).
Criteria for Evaluation:

Plamacokinedcs:

The following PK pai’ametexs were calculated ion the concentrations of dichfienac detennined in plasma
following single dose administration in each Treatment Period:

0 Axumnlerfitecoucm-time curve fiomtimewotothetuneoflast samplewithaquaufifiable
concentration (AUCM)

Area undertl! concentration-time curve {routine 0 extrapolated to infinity (AUCM)

Maximum measured plasma concentration (C...)

Time to maximum measured concentration (tn)

Apparent terminal eliminationnte constant 0.1)

Apparent terminal elimination half-life (tti)

Safety:

Incidence of treatment-emergent adverse events (TEAES)

Change in physical examination findings

Change in clinical laboratory test results

Change in wtal signs measurements

Page:
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Named SponsorfColupauy: Individual Study Table Referring to (For National Authority Use
lroko Phamaceuh'cals, LLC Part of the Dossier

Name of Finished Product:

Zomba" (diclofieuac Volume:
ND. Capsules

18 mg and 35 mg

Name of Active Ingredient:
Diclofienac

Statistical Blefiods:

Allotiginaland duixedpmmetenasweflasdmognybcdflanekstednddesaibedusingsmmuy
mes.

Frequency counts (number of subjects [n] and manages) were made fin! each qualitative variable. Descriptive
statistics (:1, mean. standan‘l deviation [SD], median, muunm and maximum) were calculated for each
quantitative van'able (unless otherwise stand) and are presented by treatment (ifapplicable).

Knot «betwise specified, 'baseline’ refers to the lastuou-missing obsavalson befiwe IMP adm'nustratwu All
sudfiical tests were two-sided and were performed at the 005 level ofsignificance. unless otherwise sawed

Page:

All listings were seated by subject (randomization number), treatment period painter (if applicable) and
time—pointfif apphcable).AlltabIes were sortedby asceudingtleatmeut. ie., A. B. C.DllIeuE(ifapplicable).
Forchangesfi‘ombasdine, oulychanges subsequemuothedefiuedbaselineareshowniuthelisfingand
tabulations; mflefisMpmyrqefihmschedukdmambaeindudedhcbmhgicaflmdawiflnhe
scheduledmeasuxemmts, nomschednledandoxrepeatedmeaswements(mlessnsedasdaebasehne
measwementhxeiucludedintbetables

Sun-nary “Results:

Demographic Chracteriuics of Subjects:
Fatty (40)::ijec15we1enndomizedimou'eammand35 subjects(87. 5%)compleled allS studyper'mds Five
mbjeds discontinued before study completion. Ilse 40 subjects who received at least one dose of study drug
wueiucludedin thefilllanalysissetaudrangedinagefiommmfl yeuxwidlameanageof33H4years
There we 21 male subjects (52.5%) and 19 fennle subjects (475%) With legal-d to race. 30 subjects (75.0%)
were Black or Afiican American and lo subjects (25.0%) were While. The meaulleight was 171.8c1n, whit a
nngeof154 to 191 cm. The meanbodyweiglttwas 74.09kg, Willa nnge of53.4€o96.4kg. ThemeanBMl
was 25.02 helm}, will: a range of 20.6 to 30.0 kg’mz. Danogapln'c findings we reflective of a healthy adult
population
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Name of Sponsor-‘Compaly: Individual Study Table Referring to (For National Authority Use
Iroko Pharmaceuticals. LLC Part of the Bessie: Only)
Name of Finished Product:

Zon'olex" (diclofienac Volume:
00(4) Capsules

13 mg and 35 mg

Name of Active Ingredient:
Didofienac

thmacokinelic Results:

Consistent With the Statistical Analysts Plan. all subjects who received any amt of study drug and had at
least 1 non-zero concentration afiu dosing were used. in the pham'macohneflc analyses. A summary of the
descriptive statistics for the five treatment: is pusemed in the table below. Statistical test result: for the
pharmacokmetic parameters for dadofenac are also summarized In the tables that follow.

Page:

Pharmacokinetic Parameters of Diclofenac by Treatment (PK Population)

495.79 868.72 354.76 1194.21 712.52

_— 352.833 169.906 543.147 392.317
409 40.6 . 45 .5 5 5.1

1087.06 620.82

2.330
0.50
4.53

0.332
0.2482

W O
0.333

up?" 9°3;:.~ '5a:

J

2 243
0.8235

36.7
38

490.224 1004.656 861.199 1318.841 1178.007
105.0911 . 209.9178 307.8542 271.3502

CV ,'| 21.4 _, .- 2-H 133 23.0

_————n
————M_

AUC=AreamdermecmxtCm=MaJdmnmcomennaflom tm=fimdmcmmfim 'I_,is
summaiudbyMedian udmge: t.,= half-life

2 265
0.5973

26.4

I.»‘ww.“w uu~43-l
Lua 
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Nameof Sponsorlf’ompany: Individual Study Table Referring to (For National Authority Use
Iroko Pharmaceuticals. LLC Part of the Dossier Onh)
Name of Finished Product:

Zorvolex“I (dickfieuac Volume:
0m Capsules

18 mg and 35 mg

Name of Active Ingredient:
Diclofiemc

Under fasting conditions the AUC.“ and AUCM tow the Test mam Zenolex (drclofenac 00
”(Q Capsules 35 mg, were approximately 23% lower than that observed Sor the Reference product,

Cmflzm (diclofenac potassium) 50 mg tablets Similarly. the C... for-the Zorvolex Capsules 35 mga‘esr
Product) was 26". lower than Cataflam 50 mg tablets (Reference Product). The 90% confidence intervals for the
geometric mantras forC... .AUCM andAUCM betwemmesetwotreaunentsweze belowtheequivalence
limits (0.8 to 1.25). Median t... values. 1.00 hour. for Zorvolex 35 mg and Cataflzm 50 mg we idenneal. As
expected, t‘r‘é values were also comparable for fire Zm‘olx 35 mg and Cataflam 50 mg products.

Page:

Statistical Analysis of Relati‘re Bioar’ailnbility of Diclofenac Plasma Pharmacolcinelic Parameters (PK
Population) for Treatments B:D (35 mg Test product vs. 50 mg Reference product [fasting conditions!)

Treatment
Ratio

Geometric 1.5 We... (3:13) 900/. c1 of
I' nnmeter (unit) Treatment 5'" LS Mean 95% CI (96 ') Ram

Cm(ng"mL) n— 808.35 700.03,933.44 0.744 0.628. 0.881
—-3-- mass mm, mm _—

—n--———
—-:--_———

nn_———
—u-——__
C1=confidencem'atLSJeensquares:N=rnnnberofsubjectsinlhephmmcohneficpopflm96=patennge

Trunnem 8:20“qu Cmsules 35 mgSingle Dose; 1: 35 mgcepsule (Fasting).
Truman! D: Caufllrrfldidofiuc pot-sauna) SOmgtabler Single Dose: 1: SOmgublet (Fasting).
MinedmodelANOVAwuhfixedefiectsflrmpeiodmdseqnente, Indrmdomeflectfirwbjeanestedfidn’n
sequencewesufliud.
masquesaS)meens,huoofLSmems.mdflrerrceufidaceinmnls (CDneremnsfarmedbackwrheorigiul
scale.

‘ Shows memberofmbjecrsexposedmmeuumt
Subject 6, randomized to sequence 'DCAEB' never received mm:B. Subject 7, randomized to sequence ‘ABC‘DE' never
received treatments 8. C, D, E.
Subject 25, undermined to sequmce 'ABCDE' never recen'ed treatments D end E. Subject 35. randomized to sequmce
'EADBC‘ never received tremems D. B. C.
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Name of Sponsor-J‘Conlpany: Individual Study Table Referring to (For National Authority Use
Iroko Pharmaceuticals, LLC Part of the Dossier _
Name of Finished Product:

Zon'olex" (diclofiemc
”(a Capsules

18 mg and 35 mg

FortheuezmentsoflSmgand35mgdosesonmnlexCapstflesnnderfasfingcomlhions. doseproponional
increases in AUCW and AUCM wee confirmed by comparison ofdose-normalized 1n tansfomnd AUCM and
AUCM, The 90% CI ofthe mos ofthe dose-normalized geometric means were within the range 0.8 to 1.25,
mdthedose—mmflizedgeomefiicmeannfiosbetweenthe18mmd35ngonvlexCapsulesffestProdnd)
ml.0412nd1.031, xespectitely, close to the value of 1.00. The 90% CI ofthe min oft'he dose-nonnalized
geometric meansofC.“ fielljustoneflJe lowerhnntoftbe 0.8m125 range; thedose—nonnzlizaed geometric
mean ratio between the 18 mg and35 mg Zon'olex Capsules (Test Product) was 0.904 for Cu.

Statistical Analysis of Dose Proportionality for Dose Normalized Dichfenac Plasma Phrtnaeokinetit
Parameters (PK Population) for Treatments BzA (35 In; 1'5. 18 mg Test Product [1": sted Subjects!)

Geometric
Geometric LS Mean 90% CI of

I' nruneter (unit) Treatment 37* LS Mean 95% CI Ratio

——-—__

—_-___
—n-___om1.osa

_--—__—
—u-———-m-
CI=confiducetnm~nhLSleestsqnales:N=mberofsubjectsinthephmxohneficpopnlefim; 9i=percsmge

TmmemklomlexCapsnles 18mgSingieDose: 1 x Humanefiasnng).
TrumemB; Zorvolex Cqsnles 35 In; Single Dose; lx35|ngcapsu1e (Fasting).
mudmdelANOVAwimfixedmmumpaiodndsemJndmeflxt brsnbjeclnestedwifiin
sequencewnsuflind.
LeastsqnnesCLS)meIns,RatioofLSmuns,ndenfiduceinnnfls (Wummnsfimnedbkalheodgiul
scale. mekmmemmmmbgflmmofmdmemmpfim.
TheANOVAwassubset onuunnuusAendB,

‘ Shannemberofmbjectsexposedmmem
Subject 6, randomized» sequence 'DCAEB'never [etched mmB. Subject 7, randomized to sequence ‘ABCDE'nevet
receivedtxumntsB,C,D,E_
Subject 32, randomized» sequence 'BDECA'neru xeceixed mm A. 511me 35. randomize! to sequence 'EADBC‘
nevetxeceiveduuunmtsD.B.C.
Exienceofdoseprvafioufityholdsiffieesdmmdnfioofgeomefiic mensisdosetol IndideeDOS'bCIbnhenno
ofgeomeuicmeensaremflm themgeox to 1.25.
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Named Sponsor’Compa-y: Individual Study Table Referring to (For National Authority Use
lroko Pharmaceuticals. LLC Part of the Dossier _'
Name of Finished Product:

29mm" (dicbfienac 'olnme:
”(9! Capsules

18 mg and 35 mg

Name of Active Ingredient:
Diclofiunc

Similar to the dose normalized lurks, non—dose normalized AUG,4 and AUCM demonstrated a dose
proportional increase in ovenll systemic absorption, as the ratios of non-dose annualized geometric means
befiweenthe 18 mg and 35 mg Zorvolex Capsules were 2 .024 and 2.005, respectively, close to the value “1.94
usedeodefine a linear dose-efl'ect. Theratio ofnon-dosenmmalized geometric meansbetweendse 18mg and
35 mg Zorvolex Capsules was 1.757 for C...

Page:

Statistical Analysis of Dose Proportionality for Non-Dose Normalized Diclofenac Plasma
Pharmacoh‘nede Pn-ameter: (PK Population) for Treatment: Bu! (35 mg vs. 18 mg Test Product [Fasted
Subjectsl)

Geometric
Geometric LS Mean

I' arameeer (nil) Treatment N" LS Mean 95% CI

--——

-lrl-—
—n-————
——u_——-

—-:-Izl——-_
C1=cmfimcemthS:lmsqumsgN=mhera£mbjeasmlhephmdmeficpopulm96=pecenuge

TremnememIexCapsuls lSmgSiugieDose; l xlSmgapsulea-‘asungj
TruanemB;Zorvolex CpsuleBSmgSiugleDose: 1 x35 mgcmsde (Fusing).
MMANOK-‘Auifl:fixedefixsfiumpciodndsequaceandnndomefiectbrsubjeamfim
sequencewrsmih’nd.
Lemsquxes(LS)meem,RauoofLSmeus, mdtheiroaufiduceinmuls(€l)weumfurmedbxktomeorigmfl
scak.DependemuriablemmemalysismsflummnlbymhmoffleePKpmmnet
MANOVAmssubsetoumuAandB.

° Show: memberofsubjectsexposedmdnenuuem
Subject 6, mdomized no sequence 'DCAEB' never received mm:B. Subject1mno seqnuce'ABCDE'uever
uceivedu'enmrelusn, C,D.£
Subject 32, randomized to sequuce 'BDECA'ueRr lecaved ueatman A. Subject 35, undonuudw sequame 'EADBC'
neverreceived Human. B, C.
ExMeofdosepaopufiomhtyholdsifflteesmmmofgeomem mansisclosemlfl-t.
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Individual StndT Table Referring to (For National Authority Use
Part of the Dossier Onh)

Name of Sponsor/Company:
ltoko Phamaeeuticals, LLC
Name of Finished Product:

Zorwllaea:m (diclofemac Volume:
”"5 Capsules

l8 mg and 35 mg

Name of :lctive Ingredient:
Diclofenac

As descnbed for dielofienac, food decreased the late but not the extent of absorption Administration of Zorvolex
Capsules 35 mgnnde! hsaed and fied conditions showed that food deceased AUCN and AUCM values by 11%
and 14% respectively. The 90% CI cm the geometlic meanntios £0: AUCN and AUCM £0: Zen-ole: Capsules
35 mg administaed under fed vasns fasting conditions were contained within the interval 0.8 to 1.25.

In contrast. C.“ was decreased by 60% afiet administrationimdelfed conditions compared to fasted Median
t...“ was 3.32 hours when Zotvolex Capsules 35 mg was administered under fed conditions compared to
1.00 hour when administered under fasting conditions. The diffirence (90% CI) in naedian t... values was
1.67 (1.26, 2.01) hows for the fed vs. fining compaiism. These results indicate a definite food efl'ect on the rate
(C... and t...) but not the overall em (AUCm and AUCO—n) of absorption £0: Zotvolex (diclofenac

”(9) Capsules 35 mg.
Similally. administration of Cataflam 50mg under fasted and fed conditions showed that flood had minimal
efi'ect onos-enll systemic absoiption of dielofemac AUC‘H and ABC“ values were reduced by 11% and [0%
lespectively, following administation with flood. The 90". confidence intervals (CI) for tie geometric mean
iatios fiot AUCM and AUCM. for Cataflam administered under fled and fasting conditiouwere comined within
the intenal 0.8 to 1.25).

Cuwasdecreased by 43"oahi’adminisuation ofCataflam 50mgtabletsimderfedcondnious compared to
fisted'l'helowerlimitofthe 90%0forC... followingCataflamSOmgtabletsadministiationtofedaibjects
was well below the lower limit ofthe interval for fasted subjects. Median t... was 2.33holils fiollawing
Cataflamadministlatioiiundafedconditionscompaledwith l.00hourwh.enadministeiedimderfasnng
conditions Thedifi‘ereneeQO’hCDinmediantwvahieswas1.15(0.67. l.59)hmsforthe£edvs. fasting
comparison Theseresnltsindicateadefinitefioodefiectonlielateofabsotptionfiu. andC...)forthe
Cataflain (didofenac potassium) 50 mg tablets.

Statistical Analysis of food-Effect foi- Dklofeiiac Plasma Pharmacoli‘iiietic Parameters (PK Population)

‘ Treatment

|‘ araineter Geometric R550
(unit) Treatment N" LS Mean . (96) 90% (‘I of ratio

m———m
—-————
“-—___I
“-__——
“-__——
—-————
“-__——
nm————
“-__——

883-03 (819.14.951.39) ——
“-1288.” 1196.911386] 0.869.090
n- 1164.76 108142125335 ——
Tmtinent

Parameter Comparison .. Hodges-Lehman Estimate Median 90% CI for Estimate of Median
(unit) ZN * ' Difl'erence

(h) . (1.26.101)
‘“ (0.67. 1.59)

C1=confidaiceinflx1kLSzMasqueszN=mbetofsubjecuinlhephmnxokinencpopulm96=patamge

Treatment 8'. Zorvola Cqsnles 35 mgSingieDose; lx35mgcapsnle (Fasting). TmlniaitC; Zen-ole: Capsules 35 mg
SingleDose: l x 35mgcwsu1ea'ed).
Ti'ulment D: Cataflim (didofemc potassium) 50 mg tablet Single Dose: 1: 50 mg millet (Fasting). Treatment E: Cataflam
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Nameof Spousem'Compauy: hdiridual Study Table Referring to (For National Authority Use
lroho Pharmaceuticals, LLC Part of the Dossier 5
Name of Finished Product:

Zorvolex" (diclofenac Volume:
OX0, Capsules

18 mg and 35 mg pig“
Name ofAttire luredieet:
Diclofienac

(diclom potassium SOmgtablei Single Dose: I x50 mgtabletfied).
MimednohlANOVAwilhfixedefiectsfiwuumperiodndsequmce, andrandomeflectfirsubjectuesiedwilhin
segments-REM
IeestsquaruaS) mMoofIS-I-s,ndmdrcoufidmcemfls(a)meumfmmedbadmmeodm
scfle.DepaflutvuubkinihemalysismflleumalhgnflimoffiieFKpm.
hwconpmsonsthefisduguumtuasusedlsflierefirmeuum.
‘ Showsihemberofsubjectsexposedtofliemt
Subject 6,rudoudaedmsequence 'DCAEB'neveneceh‘edtreeuumB.Subjectlmdomedmseqmce'ABCDE'ueiu
mavens-mumps
Subject 25, mdomed in sequence ‘ABCDE' new! received treatments D. E. Subject 35, unionized to sequmce 'EADBC‘
never received Humans D. B, C
hadditianbrh:ThedifiamhudiamudflsMcwfimmmiquMgmengd
Hodgeylehmmficpaiiedmupls.
hamsrtm;m0dmmmmmsmwwmgamflmmntheWi’kom
Signed-mm
Iniddiionfiunm:Wisthemniierofsubjecrsusedinihemalysis.msi‘sthemofsubjenswrflicmpleiedmh
Indium.

Safetyllesults:

Six (6) subjects (15%) eachreponed one (DAB during lie study. There were four (4)TEA£5 repeated by
2 subjects (12.5%) who received the Zon'olex Capsules (Test Product) and 2 Ms repeated by 2 subjects
(125%)who received the Cataliamtablels (Reference Product). The odur-2 Ali's were rqiortedby-7 subjects
andoccrnredprimtofirstdosingfme(5)oflhe6AEsreponeduere assessedbythelnvestigamasnotrelated
tostudydrugadmiuistnflou, andane(l)asulilrelytoberelatedbstudymedication($ubject37, headache.
RefereneeProdnct) NombjectdiscoufinuedbeforesmdyconpletioudnetoanAEandtherewereuodeathor
SAEs.

Conclusion:

Results fiuuthis study showed that ova-all systemic exposure to diclofmac fioin the Test Product. Zorvolex
Capsules 35 mg was more than 20% lower (compared to the usual! systemic exposure flan: the Reference
Prodmt,Calaflam SOmgtablets),andsuppmtedthedevelopmemt rationale.

The C... for the Zon’olex Capsules 35mg (Tat Product) was 26% lower than Catafiam 50 mg tablets
(Rehemel’roduct).
Consistentwithpublished diclofenac studies, fiooddecieasedthemebuinottheextem ofabsorption of
ZorvolexCapsules 35mgandCataflam 50mgtablelswheuadministeredunder£edconditims Themagnitude
ofthe diclofenac decrease inc... followingadministraflononoi-volex Capsules 35mgwas somewhat greater
thauthedecrease obsm'edforCataflam 50ugtabletsunderfedconditious.
The overall analysis onon‘olex Capsules 18mg and 35mg showed dose proportionality based outhe
assessment ofC-h AUG“ and AUCM however, these were sou: analysesvthere the ntios ofC... didnot
fiilfiflthewgeuedntiothatdefineddosepmportionalphamacokinehcs Thiswasnotsmprismgbasedouthe
variability of diclofienae C.” describedIn published studies.

Basedonrenewofpublishedpharmacokinetic studies performedondiclofienac. theiesnhs ofthis studyfor
C... andt... fiath'olex Capsules (festhdnct) andCataflamtablets Memel’mdnm) are considered»
be consistentwiththexwiable absolpliouhiuetics thathave previouslybeen described in! dicloieuac.
ZonnlexCapsulesandCataflamnbletswuegumaflyweflmlerated 'lheiewesenowithdrawalsdnetoAEs
andnodeathsorseriousadverseexentsoccuned

Date of Report: Final 1.0, 03 December 2012

This surly was conducted in compliance with International Confieienee on Harmonization (ICH) Good Clinical
Practice guidelines (GCP) andthe Declaration ofHelsinkL
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CLINICAL PHARlVIACOLOGY AND BIOPHARMACEITTICS

FILING FORTH/CHECKLIST FOR NDA/BLA or Supplement
 

geriatrics:
renal impairment:

hepatic impairment:

 
 
 

PD- 
Phase 2:
Phase 3:
 
 

PIC-"PD - 

Phase 1 author 2. proof of concept:
Phase 3 clinical trial:
 
 

Population Analyses —
 

Data rich:
D nta spars e:

 
 

II. Biophai‘maceutics
Absolute bioai'ailnhilih'
Relative bioai'aila bilin' —

solution as reference:
allemate formulation as reference: X l C ataflam as reference

Bioequiralente studies —
traditional design. single " nmlti dose:

replicate design single t' rnnlti dose:
food-drug interaction studies X l
Bio-waiver request based on BIC S
BC 3 class
Dissolution study to evaluate alcohol induced
(loseedumping

III. Other ('PB Studies
Genotyper'phenotype studies
Chronopharmcokinetics
Pediatric detelopment plan Yes
Literature References

Total Fumber 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 (RIF)

1 Has the applicant submitted bioequivalence data comparing to-be- X
marketed product(s) and those used in the pivotal clinical trials'?

2 Has the applicant provided metabolism and drug-dmg interaction X
information.j

3 Has the sponsor submitted bioax'ailability data satisfying the CPR X
requirements“?

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

5 Has a rationale for dose selection been submitted? 

6 Is the clinical pharmacology and biophamlaceutics section of the NDA
organized. indexed and paginated in a manner to allow substantive
review to begin?
 

Is the clinical phannacology and biopharmaceluics section of the NDA X
legible so that a substantix'e review can begin?
 

8 Is the electronic submission searchable. does it have appropriate X
hyperlmks and do the hyperlinks 1work?

     
 

  
 

File name: 5 Clinical Pharmacology and Biophannaceutics Filing FonnfC'hecklist for

NDA_BLA or Supplement 090808
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CLINICAL PHARlVIACOLOGY AND BIOPILARNIACEUTICS

FILING FORlfltCHECKLIST FOR NDA/BLA or Supplement
 

Criteria for Assessing Quality of an NBA (Preliminary Assessment of Quality)
 

Data 

9 Are the data sets. as requested during pre-subrnission discussions. X
submitted in the appropriate format (62.. CDISC)?
 

10 If applicable. are the phannacogenomic data sets submitted in the X
appropliate format?
 

Studies and Analyses
 

11 Is the appropriate pharmacokinetic information submitted? X
 

12 Has the applicant made an appropriate attempt to determine reasonable X
dose individualization strategies for this product (i.e.. appropriately
designed and analyzed dose-ranging or pivotal studies)?
 

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

14 Is there an adequate attempt by the applicant to use expostu‘e-response X
relationships in order to assess the need for dose adjustments for
intrinsict'extrinsic factors that might affect the phannacoltinetic or
pharmacodynamics?
 

Are the pediatric exclusivity studies adequately designed to X
demonstrate effectix'eness. if the drug is indeed effective?
 

Did the applicant submit all the pediatric exclusivity data. as described X
in the VVR? 

Is there adequate information on the phalmacokinetics and exposure- X
response in the clinical phannacology section of the label?
 

General 

19

 
Are the clinical pharmacology and biopharmaceutics studies of X
appropriate design and breadth of investigation to meet basic
requirements for approvability of this product?
Was the translation (of study reports or other study information) from X

     
another language needed and provided in this submission?
 

Reference ID: 3374276

IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATIOX FILEABLE?

m

If the NDAIBLA 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

I Zorvotex hits two strengths, 35 mg and 18 mg based on dietofenae acid. The listed drug
you relied on, Cataflam, has a strength of 50 mg based on diclofeimc potassimn salt.
Provide clear justification with detail catcutation on how Zorvolex Capsutes have a

20% reduction in the diclofeiiae dose compared to the Cetaflam 50 mg tablets. The
calculation shoittd be based on free base ofdictofenoe.

File name: SiClinic a1 Phannacology and Biophannaceutics Filing Form/Checklist for

NDA_BLA or Supplement 090808

61

 



CLINICAL PHARRIACOLOGY AND BIOPHARMAC‘EUTICS

FILING FORMICHECKLIST FOR NDA/BLA or Supplement

BACKGROUND

Iroko Pharmaceuticals submitted a 505 (b) (2) NDA (204592) for Zorvolexm for the indication

of the treatment of acute pain of mild to moderate "Win adults. Per Sponsor. Zorvolex is

formulation of diclofenac with reduced particle size I "(9 The smaller particle size
results in an increased surface area to- mass ratio. facilitates rapid absorption in the GI tract. Per
Sponsor it offers the potential to improve the safety profile while providing comparable pain

relief to Cataflam 50 mg tablets.

As a 505(1)) (2) NDA: Sponsor is relying on the Agency‘s findings on the safety and efficacy of

cataflanr. In support of this NDA. sponsor conducted the following Clinical

Pharmacology/Clinical studies:

Clinical Pharmacology Studies:

0 Phase 1 DICl-08-01: Relative bioavailability. food efiect and dose-proportionality

study.
0 Design: Single-dose. five-way crossover. relative bioavailability study of diclofenac

”(ohmiulation 18 mg and 35 mg capsules. and cataflaini 50 mg tablets in healthy
subjects under fed and fasting conditions

0 This study was conducted with proof-of concept formulation. The study was repeated
with similar design using commercial scale formulation in the DICl-l2-O7. The PK
information of cataflain from this study will be reviewed

0 Phase 1 DlCl—12—07: Relative BA. food effect and dose proportionality study (pivotal

study)
0 Design: A randomized. single-dose. five-way crossover. relative bioavailability study of

Zonfolex"M (diclofenac ”(9) capsules 18 mg and 35 mg and cataflamir 50
mg tablets. in healthy subjects under fed and fasting conditions (n=35)

o This study was conducted with connnercial scale formulation. The study is pivotal study
assessing relative bioavailability. dose proportionality and food effect of Zorvolexm
capsules.

Cllnlcal Studies:

0 Phase 2 DIC2»08~03:

0 Design: A phase 2. randomized. double-blind single-dose. parallel-group. active- and

placebo-controlled study of diclofenac mwfomullatiou capsules for the treatment of
pain after surgical removal of impacted third molars (n=202)

o This study was conducted with proof-of concept formulation.

0 Phase 3 DIC3-08-04: Pivotal trail

0 Design: A phase 3. randomized. double-blind. multiple-dose. parallel-group. active- and

placebo-controlled study of diclofenac ”afonnulation capsules for the treatment of
acute postoperative pain after bunionectomy (ii: 42 8)

o This study was conducted with a commercial scale formulation
0 Treatment duration: QID regimen for 48 hours after the first dose. with a maxinnun of 4
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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 reconuuendations for Cataflam

0)“)

Food effect Labelling: This product has a significant food effect and is labeled to be taken 1

horn‘ 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:

('ataflam has strength of 50 mg based on diclofeuac 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 DQ- 7-! letter

I Zon‘olex has two strengths, 35 mg and 18 ntg based on diclofenac acid. The listed drug

you relied on, Caraflam, 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 five base ofdiclofenac.

 
Suresh Babu Naraharrsettt Febmary 1. 2015

Reviewing Clinical Phanuacologist Date
Xu Yun February 1. 2013

Team Leader’Superyisor Date
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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:     
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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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BACKGROUND

Iroko Pharmaceuticals submitted a 505 (b) (2) NDA (204592) for ZorvolexTM for the indication

of the treatment of acute pain of mild to moderate (I'm in adults. Per Sponsor, Zorvolex is
formulation of diclofenac with reduced particle size M". The smaller particle size

results in an increased surface area to- mass ratio, facilitates rapid absorption in the GI tract. Per

Sponsor it offers the potential to improve the safety profile while providing comparable pain

relief to Cataflam 50 mg tablets.

As a 505(b) (2) NDA: Sponsor is relying on the Agency’s findings on the safety and efficacy of

cataflam. In support of this NDA, sponsor conducted the following Clinical

Pharmacology/Clinical studies:

Clinical Pharmacology Studies:

0 Phase 1 DICl-08-01: Relative bioavailability, food efi'ect and dose-proportionality

study.

0 Design: Single-dose, five-way crossover, relative bioavailability study ofdiclofenac

“’“”formulation 18 mg and 35 mg capsules, and cataflam® 50 mg tablets in healthy
subjects under fed and fasting conditions

0 This study was conducted with proof—of concept formulation. The study was repeated

with similar design using commercial scale formulation in the DIC1-12-07. The PK

information ofcataflam from this study will be reviewed

0 Phase 1 DICl-12-07: Relative BA, food effect and dose proportionality study (pivotal

study)

0 Design: A randomized. single-dose. five-way crossover. relative bioavailability study of

ZorvolexTM (diclofenac (mo) capsules 18 mg and 35 mg and cataflam® 50
mg tablets, in healthy subjects under fed and fasting conditions (n=35)

o This study was conducted with commercial scale formulation. The study is pivotal study

assessing relative bioavailability, dose proportionality and food effect of ZorvolexTM

capsules.

Clinical Studies:

0 Phase 2 DIC2—08—03:

0 Design: A phase 2, randomized, double-blind, single-dose, parallel-group. active— and

placebo—controlled study of diclofenac “’(oformulation capsules for the treatment of
pain after surgical removal of impacted third molars (n=202)

o This study was conducted with proof-of concept formulation.

0 Phase 3 DIC3—08—04: Pivotal trail

0 Design: A phase 3. randomized, double-blind. multiple-dose, parallel-group, active- and

placebo-controlled study of diclofenac moformulation capsules for the treatment of
acute postoperative pain after bunionectomy (n= 428)

This study was conducted with a commercial scale formulation

Treatment duration: QID regimen for 48 hours afier the first dose. with a maximum of 400
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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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