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Formulation; Strength(s)  Extended-Release Tablets; 100, 200, and 300 mg

Proposed Indication Management of moderate to moderately severe pain

NDA 21-745 is a 505 (b)(2) application for a new extended-release formulation of tramadol
hydrochloride tablets, tramadol ER. The reference product is Ultram®(tramadol hydrochloride
tablets), which is currently marketed under approved NDA 20-281. Currently, there is one
approved once-a-day extended-reléase formulation of tramadol HC] (Ultram ER, NDA 21-692,
approved in September 2005).

The original NDA 21-745 was submitted on November 25, 2005 and the Sponsor
reccived approvable letters on September 28, 2006 and May 30, 2007, respectively
during the previous 2 review cycles. The main concems were failure to demonstrate
efficacy. '

In this Complete Response submission, the Sponsor performed a reanalysis of the data using a
modified version of the methed put forth by Dr. Jenkins during the process of formal dispute
resolution. Refer to Dr. Permutt’s biostatistics review for a thorough assessment and
acceptability of these data.



From a Clinical Pharmacology perspective, no new data was submitted and the recommendation
of acceptability of the application pending agreement on the labeling language stands. This
review contains assessment of Clinical Pharmacology related labeling changes. Refer to
Appendix 1 for the labeling recommendations that are related to Clinical Pharmacology. Refer
to the approval letter for the final labeling.

Recommendation

From a Clinical Pharmacology Perspective, because there is no new information to review in this
submission, the recommendation made in the review of original NDA submission that “NDA 21-
745 is acceptable provided that a satlsfactory agreement can be reached between the Sponsor and
the Agency” still stands.
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Relevant IND IND 64,317

Type of Submission; Code 505 (b)(2); 58
Reference Listed Drug Ultram (Immediate Release), Ortho McNeil Pharmaceuticals, Inc.

(NDA 20-281) _
Formulation; Strength(s)  Extended Release Tablets; 100, 200, and 300 mg
Proposed Indication Management of moderate to moderately severe pain

NDA 21-745 is a 505 (b)(2) application for a2 new extended-release formulation of tramadol
hydrochloride tablets, tramadol ER. The reference product is Ultram®(tramadol hydrochloride
tablets), which is currently marketed under approved NDA 20-281. Currently, there is one
approved once-a-day extended-release formulation of tramadol HCl (Ultram ER, NDA 21-692,
approved in September 2005). :

The original NDA 21-745 was submitted on November 25, 2005 and the Sponsor received an
approvable letter on September 28, 2006. Review dated August 24, 2006 contains the Clinical
Pharmacology assessment of the original NDA submission. The major deficiency cited in the
approvable letter was a lack of efficacy of the proposed doses to support the proposed indication.
In this Complete Response submission, the Sponsor provided additional statistical analysis based
on the existing data and did not conduct new clinical studies.

The item listed in the approvable letter related to Clinical Pharmacology is:
The pharmacokinetic profile of Ryzolt demonstrated low plasma levels of tramadol,

compared to Ultram, for a significant portion of time during the propesed 24-hour
dosing interval. This finding may be, at best, partially responsible for your inability



to demonstrate efficacy in the clinical trials. Provide a discussion, and data as
appropriate, to address this concern.

On November 27, 2006, a post-action meeting took place between the Agency and the
Sponsor. With respect to Clinical Pharmacology, the Sponsor provided response to the above-
mentioned deficiency in the meeting package which was followed by a discussion in the
meeting. On December 18, 2006, the Sponsor submitted the complete response to the
approvable letter. And the same argument was submitted again with regard to Clinical
Pharmacology in this Complete Response submission.

The Sponsor argued that the PK data do not support the Division’s assertxon that plasma
tramadol levels are below those of Ultram® for a “significant portion of time” because mean
plasma tramadol concentrations following admmnstratlon of Ryzolt were maintained above the
lowest mean concentration attained for Ultram® for 83% of the dosing interval (from within 1
hour post-dose until at least 20 hours post-dose following once-daily administration of 200 mg)
(Figure 1, Table 1). In comparison, mean steady-state plasma tramadol concentrations for the
approved once daily formulation (Ultram ER®) were maintained above the lowest mean
concentration attained for Ultrame for only 70% of the desing interval (from approxnmately 5
hours post-dose until approximately 22 hours post-dose following once-daily administration of
200 mg) (Figure 2, Table 1).

In addition, the Sponsor cited the threshold value for analgesic efficacy for tramadol from one
literature as 100 ng/mL' and stated that steady-state plasma tramadol concentrations following
multiple-dose administration of Ryzolt were maintained above 100 ng/mL for the entire dosing
interval.
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Table 1. Mean steady-state plasma tramadol concentrations (ng/mL).

MDT1-009 * NDA 21-6927
ime (h) Ulttam®  Ryzolt  Uitam®  Ulwram ER®*
1922 135.7 2200 1825
o 5 230.6 - 2425 -
1 3338 2180 3075 1725
1.5 3235 - 3275 .
2 3112 279.6 325.0 170.0
25 3046 . . -
3 286.9 324.0 - 175.0
. 4 260.3 3314 280.0 187.5
5 2495 3300 . -
6 2267 3203 230.0 2458.0
6.5 2582 - 250.0 -
7 400.5 - 297.5 -
7.5 3458 - 3125 -
8 3073 - 320.0 2875
85 302.5 - - .
9 2685 2870 - -
10 2484 - 296.0 315.0
11 2343 - - -
12 2139 2550 235.0 316.0
12,5 2530 - 2450 -
13 380.1 - 2715 -
13.5 3344 - 2900 -
14 2997 - 305.0 -
14.5 2872 - - -
15 263.8 - - .
16 237.6 2373 272.5 2950
17 2168 - - -
18 201.3 - 2250 -
18.5 2263 - 2350 -
19 378.6 - 305.0 .
19.5 . 320 - 3225 -
20 2935 195.6 320.0 240.0
20.5 270.9 . - -
21 2579 - - .
2 2299 - 275 0 .
23 207.6 .
24 189.9 1566 215 195.0

* Mean concentration values estimated from NDA 21-692

Rcvxewer s comments to thc above mentxomd argument by the Sponsor were documented in the
post-action meeting minutes:

To our knowledge, a pharmacokinetic/pharmacodynamic relationship

supporting a minimum therapeutic level for tramadol is not well-

established, and the 100 ng/mL value cited in the literature has not been

validated.
NDA 21.745 ' 4
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While your data suggest that Ultram ER had mean plasma tramadol
concentrations above the lowest mean concentration attained for Ultram
over a shorter period than Ryzolt, efficacy of Ultram ER was demonstrated
in clinical trials. The clinical finding of efficacy supersedes any
pharmacokinetic information regarding the percentage of time the mean
plasma concentration of tramadol was below the Cumin.

Discussion at the meeting:

The Division commented that the issue for this product is not whether
tramadol is efficacious, but whether the Ryzolt formulation is suitable for
once-daily chronic dosing. That is, does this new formulation of a known
active moiety serve as an effective treatment for chronic pain.

Because there is no new information to review in this submission, the recommendation made in
the review of original NDA submission that “NDA 21-74$ is acceptable provided that a
satisfactory agreement can be reached between the Sponsor and the Agency” still stands.
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' pEparT™enT OF HEALTH AND Office of Clinical Pharmacology
| HUMAN SERVICES (Division of Clinical Pharmacology 2)
PUBLIC HEALTH SERVICE . : gy
FOOD AND DRUG ADMINISTRATION Tracking/Action Sheet for Formal/Informal Consults
From: Lei Zhang, Ph.D. To: DOCUMENT ROOM (LOG-IN and LOG-OUT)
’ Please log-in this consult and review action for the
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DATE: 5/8/2007 IND No.: 64,317 NDA No. 21-745 DATE OF DOCUMENT 11/7/2006
i Serial No.:
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(Check as appropriate and attach e-mail)  dated: [post-action meeting minutes in [1
' v ’ 7 DFS on 12/26/2006]
REVIEW COMMENT(S)
, D NEED TO BE COMMUNICATED TO THE SPONSOR HAVE BEEN COMMUNICATED TO THE SPONSOR

NDA 21-745 is a 505 (b)(2) application for a new extended-release formulation of tramadol hydrochloride tablets,
tramadol ER. The reference product is Ultram®(tramadol hydrochloride tablets), which is currently marketed
under approved NDA 20-281. Currently, there is one approved once-a-day extended-release formulation of
tramadol HCI (Ultram ER, NDA 21-692, approved in September 2005).

The original NDA 21-745 was submitted on November 25, 2005 and the Sponsor reccived an approvable letter on
September 28, 2006. Review dated August 24, 2006 contains the Clinical Pharmacology assessment of the
original NDA submission. The major deficiency cited in the approvable letter was a lack of efficacy of the
proposed doses to support the propesed indication. The item listed in the approvable letter related to Clinical
Pharmacology is:

The phmnacobmnc proﬁlc of Ryzolt dcmomtrated low plasma levels of tramadol, compand to




1 may be, at best, partially responsible for your inability to demonstrate efficacy in the clinical trials.
Provide a discussion, and data as appropriate, to address this concern.

Sponsor’s Response from the November 27, 2006 Meeting Package:

The Sponsor argued that the PK data do not support the Division’s assertion that plasma tramadol levels are below
those of Ultram® for a “significant portion of time” because mean plasma tramadol concentrations following
administration of Ryzolt were maintained above the lowest mean concentration attained for Ultram® for 83% of
the dosing interval (from within 1 hour post-dose until at least 20 hours post-dose following once-daily
administration of 200 mg) (Figure 1, Table 1). In comparison, mean steady-state plasma tramadol concentrations
for the approved once daily formulation (Ultram ER®) were maintained above the lowest mean concentration
attained for Ultramo for only 70% of the dosing interval (from approximately 5 hours post-dose until
approximately 22.hours post-dose following once-daily administration of 200 mg) (Figure 2, Table 1).

In addition, the Sponsor cited the threshold value for analgesic efficacy for tramadol from one literature as 100
ng/mL' and stated that steady-state plasma tramadol concentrations following multiple-dose administration of
Ryzolt were maintained above 100 ng/mL for the entire dosing interval.

Figure 1. Mean steady-state piasma tramadol cancentrations over time foliowing administration
of Ryzok 200 mg tablets once-dally and Ultram 30 mg tabiets svery & hours (n = 28)
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Table 1. Mean steady-state plasma tramadol concentrations (ng/mL).

MDT1-009° NDA 21-692°
Time(h)  Ubtram®  Ryzolt  Ulwam® Ultram ER®
0 1922 1357 220.0 1825
0.5 230.6 - 242.8 -
1 3338 218.0 307.5 1725
15 3235 - 3215 -
2 3112 279.6 3250 170.0
25 304.6 - . -
3 2869 324.0 - 175.0
4 260.8 314 280.0 187.5
5 2495 3300 . -
6 226.7 3203 2300 245.0
65 2582 - 250.0 -
7 400.5 - 2975 -
75 3458 - 3125 -
8 307.8 - 3200 2875
8.5 302.5 - - .
9 268.5 287.0 - -
10 2484 - 296.0 315.0
11 2343 - - -
12 2139 2330 235.0 316.0
12.5 253.0 - 245.0 -
13 380.1 - 2715 -
13.5 3344 - 290.0 -
14 299.7 - 3050 .
14.5 2872 - . -
15 263.8 - - -
16 2376 2373 27125 205.0
17 216.8 - - ‘ -
18 2013 - 225.0 -
18.5 2263 - 2350 -
19 378.6 - 305.0 -
19.5 3220 - s -
20 2935 1986 320.0 240.0
’ 205 270.9 . - .
2t 257.9 - - -
y] 2299 - 2750 -
23 207.6 . - -
4 199.9 156.6 218 195.0
' Mean concentration values estimated from NDA 21-692
R _ _ i




DA’s e in 1 7.2 :
Revnewer s comments to the above mentioned argument by the Sponsor were documented in the post-action
meeting minutes:

To our knowledge, a pharmacokinetic/pharmacodynamic relationship supporting a
minimum therapeutic level for tramadol is not well-established, and the 100 ng/mL value
cited in the literature has not been validated.

While your data suggest that Ultram ER had mean plasma tramadol concentrations above
the lowest mean concentration attained for Ultram over a shorter period than Ryzolt,
efficacy of Ultram ER was demonstrated in clinical trials. The clinical finding of efficacy
supersedes any pharmacokinetic information regarding the percentage of time the mean
plasma concentration of tramadol was below the Cmin.

Discussion at the meeting:

The Division commented that the issue for this product is not whether tramadol is efficacious,
but whether the Ryzolt formulation is suitable for once-daily chronic dosing. That is, does this
new formulation of a known active moiety serve as an effective treatment for chronic pain.
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1 EXECUTIVE SUMMARY

This NDA is a 505 (b)(2) application for a new extended-release once-a-day product of tramadol
hydrochloride tablets, Tramadol Contramid OAD. The reference product is Ultram® (tramadol
hydrochloride tablets), an inmediate release product that is currently marketed under approved
NDA 20-281. Currently, there is one approved once-a-day extended-release formulation of
tramadol HCI (Ultram ER, NDA 21-692, approved in September 2005). The Sponsor is seeking
the same indication as Ultram®, i.c., for the management of moderate to moderately severe pain.
There are three dosage strengths: 100, 200 and 300 mg tablets. The intended dosing regimen is
100 to 300 mg once daily.

During the development, the Sponsor undertook a site transfer to another contract manufacturer,
Confab Laboratories, St. Hubert, Quebec, Canada, to increase total production capacity in
February 2005. All the pivotal clinical and PK studies used tablets manufactured at the old site.
At the filing review, it was found that there was inadequate data linking the product
manufactured at old and new sites. Therefore, the Sponsor was asked to conduct a
bioequivalence study to compare tablets manufactured at old and new sties. In addition, food
effect was studied for 300 mg tablets manufactured at the new site. The study report (Study
MDT1-016) was submitted during the review cycle and included for review. -

This NDA submission is for a change in formulation from the currently marketed immediate
release (IR) to extended release (ER) formulation, and consequently administration of dose from
once every 4-6 hours (QID) to once-a-day (QD) regimen. The primary focus of the Clinical
Pharmacology review was to determine whether the following aspects were studied:

(1) The drug product meets the extended release claims made for it.

(2) The bioavailability profile established for the drug product rules out the occurrence of
any dose dumping with food and alcohol.

(3) Dose proportionality

(4) The drug product’s steady-state performance relative to a currently marketed IR product

(3) PK parameters in special populations (for labeling purpose) :

To support human PK and biopharmaceutics requirement, Tramadol Contrmid OAD was studied
in a total of 11 in vive PK studies. Among these studies, 4 studies were considered pivotal for
this NDA and were reviewed in detail. Remaining studies appear to be either pilot or conducted
for registration in Europe and these data are only peripherally relevant to the US product. The
pivotal studies assessed bioequivalence of Tramadol Contramid OAD compared to Ultram IR
after multiple doses, dose proportionality, food effect, and bioequivalence (comparing tablets
manufactured at old and new sites) studies. No exposure response data was submitted in the
NDA. The sponsor did not conduct PK studies in special populations (e.g., renal and hepatic
impairment patients, elderly patients) and drug-drug interaction studies. Instead, sponser is

NDA 21-745 ' 2
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relying on Agency’s previous findings for Ultram to construct their labeling. Sponsor has not
established in vitro and in vivo correlation prospectively for the formulation. Dissolution method
and specification were proposed based on actual performance of tablet batches used in clinical
and bioavailability studies. Interaction of the ER formulation with alcohol was investigated by

_ the in vitro dissolution method. .

To support clinical efficacy and safety for Tramadol Contramid OAD, three pivotal 12-week
efficacy trials (Study MDT3-002, 003, and 005) were conducted in knee osteoarthritis (OA)

- patients. Study 002 and 003 randomized patients to fixed doses of 100, 200 or 300 mg (pre-
assigned dose). Study 005 included an open-label treatment phase prior to randomization and a
dose titration to the fixed doses of 200 or 300 mg (not a pre-assigned dose) during the double-
blind phase. In addition, there was one supportive efficacy trial (active-controlled) conducted in
Europe and two long-term open-label safety trials. '

In terms of safety, no new safety signal was identified with Tramadol Contramid OAD.

In terms of efficacy, Study 002 failed to demonstrate efficacy at all dose levels. Study 003
showed a statistically significant difference on Western Ontario and McMaster Universities

. (WOMAC) Pain Subscale Score, percent change from baseline to Week 12, at a dose of 300 mg
compared to placebo in the last observation carried forward (LOCF) analysis on the full analysis
set (FAS). Study 005 showed a statistically significant difference on Pain Intensity Numerical
Rating Scale at Week 12 at a dose of 200 mg or 300 mg compared to placebo in the LOCF
analysis on the FAS. However, both trials (Study 003 and 005) failed in the primary analysis for
a chronic pain claim when the missing data due to dropouts (25-45%) were handled by BOCF
(baseline observation carried forward) and continuous responder analysis (defining the dropouts
as non-responders). From an efficacy standpoint, additional efficacy studies will be required for
this application to be approved. Please refer to Dr. Jin Chen (Medical Reviewer) and Dr.
Yongman Kim (Statistical Reviewer)’s reviews for additional details on this.

From a Clinical Pharmacology perspective, the Sponsor has adequately characterized the
pharmacokinetic performance of the new extended-release formulation. The data suggested that
Tramadol Contramid OAD has 20% lower Cpax compared to Ultram IR although AUC was
equivalent at steady-state. In addition, Tma at steady state was longer for Contramid OAD than
that for Ultram (Median Tinax 4 hr vs. 1 hr). Low concentrations of tramadol and M1 were
observed in absorption phase (0-3 hr) and terminal phase (18-24 hr) following Contramid OAD
once a day dosmg compared to Ultram every 6 hour dosing. Because pain is usually intensified
inthe mornmg for OA, the lack of coverage for the 9 hour window that covers late evening and
carly moming from Tramadol Contramid OAD may have contributed to the lack of efficacy '
observed in the clinical trials.

Data from the bioequivalence study (Study MDT1-016 that compared 300 mg tablets

manufactured at old and new sites) suggested that tablets were not bioequivalent based on the

90% confidence intervals approach. AUC was equivalent but Cyy, was 13% higher for tablets

manufactured at the new site (90% CI: 93.6, 137). However, available information suggests that

the 13% higher Cmax may not lead to additional safety concerns;

e The design of the study to dose 300 mg to healthy subjects may have contributed to the
variability. Nausea and vomiting are adverse events associated with tramadol. To build

NDA 21-745 3
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tolerability, patients are normally titrated to their desired dose. In this case, subjects were
administered the 300 mg dose directly. Several subjects reported incidences of nausea and
vomiting.

e The Cyax of Tramadol Contramid OAD manufactured at the old site is about 20% lower
compared to a corresponding total daily dose of Ultram.

e Tablets manufactured at the old site at doses of 300 mg and 400 mg (2x200 mg) have been
studied in patients for up to 12 weeks (700 patients with 300 mg dose and 24 patients with
400 mg dose). These studies were conducted without regard to food and food is known to
increase Cmax by at least 50%.

e In addition, 400 mg (2x200 mg) dose have been studied in 48 healithy subjects after a single
dose under fasting conditions. ‘

e Overall adverse event profile for 400 mg was similar to those of 100 to 300mg but with
higher intensity as expected.

e Ultram IR was approved for use up to 400 mg/day (100 mg QID).

Since new clinical studies will be requested of Sponser before approval, tablets produced at the
commercial manufacturing site can be used to gain further clinical experience.

1.1 Recommendations

From a Clinical Pharmacology p perspoctlve, the Sponsor has adequately characterized the
pharmacokinetic performance of the new extended-release formulation. The labeling
recommendation is deferred pending demonstration of acceptable efficacy of the product.

Sponsor should use the tablets produced at the commercial manufacturing site (Confab
Laboratories) in future clinical trial(s).

1.2 Phase 4 Commitments
None. (Not Applicable.)

1.3 Summary of Important Climical Pharmacology and Biophmaeeuﬂa (CPB) Findings
This application consists of 11 in vive PK studies. Among these studies, 4 studies were
considered pivotal and were reviewed in detail (See Appendix 4.2 for individual study reviews).

Rclanve bnoavulabnhty to Ultram (tramadol IR formulatlon) was determined after multiple
doses. As shown in Table 1, at steady state, the 90% Cls of the geometric mean ratio (GMR)
(Tramadol Contramid OAD/Ultram) of AUC,, for tramadol and 90% Cls of GMR of AUC, and
Crmax ss fOr tramadol’s active metabolite, O-desmethyl tramadol (M1), were within the 80.00% to
125.00% boundary for equivalence. However, the lower limit of 90% CI of GMR 0f Cpay s for
tramadol is slightly lower than 80% (77.5%). In addition, the lower limit of 90% Cls of GMR of
Cin,ss for both tramadol and M1 are slightly lower than 80% (78.7% and 75.9%, respectively).
For all conditions, 100% was not included in 90% CI indicating that exposure of tramadol and
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M1 after Tramadol Contx;amid OAD dosing is in general lower than that following Ultram Q6h
dosing. ,

‘ Table 1. Pharmacokinetic Parameter Values for Tramadol and its M1 Metabolite and the
Comparison of Multiple Doses of 200-mg Tramadol Contramid OAD Tablets QD and 50-

mg Ultram® Tablets Q6h.
PK Contramid Ultram Point Estimate 90%
Parameters OAD (%) Confidence
Interval (%)
Tramadol
Cmax (ng/mL) 345+ 73 423 +£97 81.8 77.5 - 86.3
Cmin (ng/mL) 157 48 190 + 64 834 78.7 - 88.4
AUC 5991 = 1330 6399 + 1766 94.7 91.1-98.5
(ng'h/mL)
Tmax* (br) 4 (3-9) 1.03 (1-3)
- . M1
Cmax (ng/mL) 7119 79+17 88.5 84.1-93.2
Cmin (ng/mL) 41 =12 50+ 15 80.7 75.9—-85.8
AUC 1361 * 365 1438 + 329 93.6 89.2-982
(ag'h/mL)
Tmax* (hr) 5(3-20) 1.5 (1-3)
* Medians (range)

Consistent with the design of the new extended release formulation, Tmex at steady state is longer
for Tramadol Contramid OAD than for Ultram (Median T 4 hr vs. 1 hr) (Figure 1). Low
concentrations of tramadol and M1 were observed in absorption phase (0-3 hr) and terminal
phase (18-24 hr) following Tramadol Contramid OAD once a day dosing compared to Ultram
once every 6 hour dosing. Because pain is usually intensified in the moming for OA, the lack of
coverage for the 9 hour window that covers late evening and early morning from Tramadol
Contrmid OAD may have contributed to the lack of efficacy observed in the clinical trials.

4 = Teampdol Contramid® OAD Tabiets, 206 mg qd.

«gee Tramadel Censansid® OAD Tabnis W0mgad.

it —O— Utrar® Taom. 50 my 6 —-G- Uam® Tabiets. 50 g o
L '
0 4 [ ) 2 % » ¥ . & '} 12 " » 2
T Tee®)
(a) Tramadol (b) M1

Figure 1. Mean Plasma Tramadol (a) and M1 (b) Concentrations on Day 5 for 200-mg
Tramadol Contramid OAD Tablets QD and 50-mg Ultram® Tablets Q6h.
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Tramadol Contramnd OAD is mtended to be administered at doses ranging from 100 mg to 300
mg per day. Dose proportionality was evaluated in a single-dese study in which 100-mg, 200-
mg, and 300 mg tablets were administered under fasting conditions. Dose-proportionality was
evaluated by comparison of the treatment groups after dose normalization of concentration-
dependent parameters (Cmax, AUCO-t, AUCinf). The 90% confidence interval around the point
estimate for each comparison was in the range [0.80-1.25] for log-transformed parameters
indicated that exposure of tramadol and M1 increased proportionally with dose within the
investigated dose range (100-300 mg).

F ood effect was studled in two studles one is 200 mg single dose (Study MDT1-006) and the
other is 300 mg single dose (Study MDT1-016). MDT1-016 was conducted during the review
cycle and used the 300 mg tablets that were manufactured at the new site for commercial
production.

Results from Study MDT1-006 suggested that food (a high fat breakfast) increased C,,x but did
not change AUC of tramadol after a single dose of 200 mg Tramadol Contramid OAD. The Cn
of tramadol increased 54% in the presence of food (based on geometric mean ratio of fed vs.
fasting). Besides AUC, mean Ty, did not change much either in the presence of food. Similar
results were observed for M1.

Results from Study MDT1-016 also showed a similar trend, i.e., food (a high fat breakfast)
increases Cax but does not change AUC of tramadol after a single dose of 300 mg Tramadol
Contramid OAD. The Cnax of tramadol increased 67% in the presence of food (based on
geometric mean ratio of fed vs. fasting). Besides AUC, mean Trax did not change much either in
the presence of food. Similar results were observed for M1.

Therefore, there was a food-effect on Cpax of tramadol from this extended release product.

Dunng the ﬁlmg revnew, it was found that product used in pivotal clinical trials and product

proposed to be commercially marketed were manufactured at two completely different

manufacturing sites. There is inadequate data linking the product manufactured at these two

sites. Therefore, Study MDT1-016 was conducted during the review cycle to compare

bioavailability of 300 mg tablets manufactured at the new commercial site (Confab Laboratories) b ( 4)
to those used in pivotal clinical studies which were manufactured in the old site ———

Results from Study MDT1-016 suggested that 300 mg tablets manufactured at the new site was
equivalent to the tablets manufactured at the old site in terms of AUC. However, Cpuax for the
new tablets was approximately 15% higher than old ones. The upper limit of 90% CIs of GMR
of Cmax for both tramadol and M1 are higher than 125% (137% and 130%, respectively).

The proposed dissolution method and acceptance criteria scemed adequate.
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The effect of alcohol concentration on tablet dissolution performance was determined to evaluate
the potential for dose dumping in the presence of alcohol. The rate of tramadol release decreased
in proportion to the alcohol concentration (0-25% alcohol) so that when 25% alcohol was used,
the amount of tramodol released was decreased by approximately 35% over the first 12hrs of
dissolution. The effect of alcohol on the release of tramadol is similar for each strength of tablet.
Based on these data, no in vivo evaluation was undertaken.

Lei Zhang, Ph.D.
Clinical Pharmacology Reviewer
Division of Clinical Pharmacology 2

Concurrence:
Suresh Doddapaneni, Ph.D.
Clinical Pharmacology Team Leader
Division of Clinical Pharmacology 2

An OCP briefing (Required Inter-Divisional Level) was held on August 23, 2006.

Appears This Way
Oon Original
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2 QUESTION BASED REVIEW

Reviewer’s Note: Because this is not a new molecular entity, question-based review will focus on
the aspects specific for the new formulation.

Tramadol HCIl OAD and Tramadol Contramid OAD were used interchangeably in the review.

2.1 General Attributes

[21.1_What are the highlights of the formulation of the drug product? ]
TRAMADOL CONTRAMID® OAD tablets are comprised of a dual-matrix delivery system with
an outer compression coat (containing tramadol hydrochloride and -anda
controlled-release core containing tramadol hydrochloride and Contramid®, which provides the
controlled-release characteristics (Figure 2.1.1.1).

a4
Core with Tramadot HC Outer Coat with Tramadanl b( 1
and Contramid® controlied- : HCland —
releass matrix : matrix
Figure 2.1.1.1. Tablet Showing the “Immediate Release” Matrix (lighter outer part) and
the Controlled Release Matrix (dark inner part).
The tablet outer coat layer is not completely immediate-release. The coat is predominantly a
mixture of tramadol, __—— ——— that is designed to release drug in a (%

controlled manner but more rapidly than the core, particularly over the 0-2 hour period. The
tablet core is predominantly a mixture of Contramid® and tramadol is designed to release drug in
a quasi-zero order manner over 24 hrs.

Dose strengths are 100, 200 and 300 mg (tramadol hydrochloride). The ratio of the amount of

tramadol HCl in the coat and the core are— for 100 and 200 mg tablets, an*— for 300 mg b(4)
tablet. The inactive components for the tablet are not proportional for 100, 200 and 300 mg

tablets (See Section 2.5.1).

{ 21.2  What is the proposed mechanism of drug action and therapeutic indication? |
Tramadol HCI is a centrally acting synthetic opioid analgesic. Although its mode of action is not
completely understood, from animal tests, at least two complementary mechanisms appear
applicable: binding of parent and M1 metabolite to p-opioid receptors and weak inhibition of
reuptake of norepinephrine and serotonin. Opioid activity is due to both low affinity binding of
the parent compound and higher affinity binding of the O-demethylated metabolite (M1) to p-
opioid receptors. Tramadol-induced analgesia is only partially antagonized by the opiate
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antagonist naloxone in several animal tests. The relative contribution of both tramadol and M1
to human analgesia is dependent upon the plasma concentrations of each compound.

In this application, the Sponsor is seeking the same indication as that of Ultram (tramadol IR
product), i.e., management of moderate to moderately severe pain in adults.

2.1.3 What are the proposed dosage recommendations and route of administration of
" Tramadol Contramid OAD for the proposed indication?

Tramadol Contramid OAD is taken orally.
The following language is proposed by the sponsor regarding dosage and administration:

= B

b(4)
[ D
- . -7
h(d)

The above proposal will be reviewed pending the completion of a successful demonstration of
efficacy.

22  General Clinical Pharmacology

2.2.]1 What are the clinical pharmacology and clinical studies used to support dosing or
claims?

To support human PK and biopharmaceutics requirement, Tramadol Contramid OAD was
studied in a total of 11 in vivo PK studies. Among these studies, 4 studies were considered
pivotal for this NDA and were reviewed in detail. These studies included the assessment of
bioequivalence of Tramadol Contramid OAD compared to Ultram IR after multiple doses, dose
proportionality, food effect, and bioequivalence (comparing tablets manufactured at old and new
sites) studies.

To support clinical efficacy and safety for Tramadol Contramid OAD, three pivotal 12-week
efficacy trials (Study MDT3-002, 003, and 005) were conducted in osteoarthritis (OA) patients.
Study 002 and 003 randomized patients to fixed doses of 100, 200 or 300 mg (pre-assigned
NDA 21748 .

Tramade! Contramid OAD™ (Tramadol HCI)

Original NDA Review



dose). Study 005 included an open-label treatment phase prior to randomization and a dose
titration to the fixed doses of 200 or 300 mg (not a pre-assigned dose) during the double-blind
phase. In addition there was one supportive efficacy trial (active-controlled) conducted in
Europe and two long-term open-label safety trials.

2.2.2 What were the clinical endpoints used to assess efficacy in the pivotal clinical efficacy
Studies? What was the clinical outcome?

Studies MDT3-002, MDT3-003 and MDT?3-005 are pivotal trials.

Studies 002 and 003 are replicated trials. The following are the highlights of the studies:
« Double-blind, placebo-controlled study in knee OA patients
— MDT3-002: n=565 (75 sites in US)
-~ MDT3-003: n=554 (74 sites in US)
 Study population: patients with moderate to severe pain due to knee OA, age 40-75 yrs,
60% females
 Titration (after randomization) for 1 week to the fixed dose level: 100, 200 or 300 mg
once a day Tramadol OAD or placebo
* 12-week Maintenance treatment at thc fixed dose: Tramadol OAD 100, 200, 300 mg or
placebo
* 3 co-primary endpoints:
change from baseline to week 12:
— Patient Global Ratings of Pain relief
— Western Ontario and McMaster Universities (WOMAC) Pain Score
— WOMAC Physical Function Score
* VAS scores are the secondary endpoints.

Study MDT3-005 has different trial design compared to Studies 002 and 003. The following are
the highlights of the trial design:
* Double-blind, placebo-controlled trial in knee OA patients in US (60%), Romania,
Canada and France
— Enrolled: n=1028
— Randomized: n=646
¢ 4-week open-label treatment phase
- 2-week Run-in (titration from 100 to 300 mg)
-~ l-week Taper down from 300 to 100 mg
~ l-week Washout
« Eligibility for randomization at end of the washout:
— PI-NRS (Pain Intensity on 11-point Numerical Rating Scale) > 4
—~ PENRS increase > 2 vs. end of Run-In
« Randomization: eligible pts (n=646) were randomized to Tramadol OAD and placebo at
ratio of 2:1
*° Double-blind phase
—~ 2-week Titration (from 100 to 300 mg) to an optimum dose 200 mg or 300 mg
— 12-week Maintenance dosing: 200 or 300 mg
« Primary endpoint: pain intensity on 11-point NRS (PI-NRS) at week 12
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¢ Main secondary endpoints:
— WOMAC Pain and Function
~ Patient Global Impression
— Time-course of PI-NRS

In terms of safety, no new safety signal was identified with Tramadol Contramid OAD.
In terms of efficacy, Study 002 failed to demonstrate efficacy at all dose levels. Study 003
showed a statistically significant difference on Western Ontario and McMaster Universities
(WOMAC) Pain Subscale Score, percent change from baseline to Week 12, at dose of 300 mg
compared to placebo in the last observation carried forward (LOCF) analysis on the full analysis
set (FAS). Study 005 showed a statistically significant difference on Pain Intensity Numerical
Rating Scale at Week 12 at dose of 200 mg or 300 mg of tramadol Contramid OAD compared to
placebo in the LOCF analysis on the FAS. However, the statistically significant difference
shown in the studies MDT3-003 and MDT3-005 was sensitive to dropout handling methods and
~ to choice of analysis set. The statistically significant difference was not shown in the baseline
observation carried forward (BOCF) analysis, in the continuous responder analysis, or in the ITT
LOCF analysis in both studies.

Overall, although the evidence of efficacy was replicated in two well controlled studies
MDT3-003 and MDT3-005, the submitted data of studies with high dropout rates failed to
provide substantial evidence supporting pain indication of tramadol Contramid once a day
formulation because the efficacy shown might be driven by imputation of missing data due to
dropouts. From an efficacy standpoint, additional efficacy studies will be required for this
application to be approved. Please refer to Dr. Jin Chen (Medical Reviewer) and Dr. Yongman
Kim (Statistical Reviewer)’s reviews for details.

2.2.3 Were the active moieties in the plasma appropriately zdentiﬁed and measured 10 assess
pharmacokinetic parameters?

Yes. Tramadol and its active metabolite, M1 (O-desmethyltramadol), were measured in human
plasma. Please refer to Section 2.6 Analysis for analytical details.

2.2.4 What is exposure-response relationship of Tramadol Contramid OAD in terms of efficacy
and safety?

Exposure-response relationship of Tramadol Contramid OAD in terms of efficacy and safety has
not been studied by the Sponsor.

(225 What are the PK characteristics of Tramadol Contramid OAD?
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Table 2.2.5.1.1. Summary of PK Parameters (Mean + SD) for Tramadol and M1 after

Single Dose (Study MDT1-011).
N=26 Tramadol M1
100 mg 200 mg 300 mg 100 mg 200 mg 300 mg

Cmax 91.0+ 196.5 + 290.1 +

 (ng/mL) 26.8 583 1472 204£6.7 |43.1+16.5 |59.9+192
AUCO-t 2064 = 4332

| (nghimL) | 707 +1149 6568 2050 | 502 £ 165 | 1050+ 322 | 1570 = 498
AUCinf 2108 + 4416 =

| (ng/mL) | 731 1192 6741 £2156 | 520+ 170 | 1080 & 328 | 1640 + 538
Tmax (h) # | 9.0 55 5.0 12 8 16
T172 (h) 6113 [61+13 | 63+15 [70x19 [67+18 |74£22
# median values presented

Table 2.2.5.1.2. Summary of PK Parameters (Mean * SD) for Tramadol and M1 after
. _Multiple Doses (200 mg QD) (Study MDT1-009).

N=26 Tramadol M1
Cmax (ng/mL) 3452726 70.6 + 18.7
Cmin (ng/mL) 157 £ 48.4 406+ 123
Tmax # (h) 4.00 (3.00 - 9.00) 5 (3-20)
AUCss (ng.h/mL) 5991 + 1330 . 1361 +365
# medians (ranges)

Because Tramadol Contramid OAD contains the same active moiety as the currently marketed
immediate release (IR) drug product, the drug substance itself has a similar distribution and
metabolism profile as tramadol IR products. The ER formulation has the most impact on
absorption and elimination profile of the drug product which is indicative of a rate controlled or
extended release product.

Absorption
Consistent with extended release nature, Ty of tramadol is longer for Tramadol Contramid
OAD than for Ultram (median Tra 4 hr vs. 1 hr) at steady state.
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The volume of distribution of tramadol was 2.6 and 2.9 liters/kg in male and female subjects,
respectively, following a 100 mg intravenous dose. The binding of tramadol to human plasma
proteins is approximately 20% and binding also appears to be independent of concentration up to
10 pg/mL. Saturation of plasma protein binding occurs only at concentrations outside the
clinically relevant range.

Metablism
Tramadol is mainly metabolized by CYP2D6 and CYP3A4. The formation of the active
metabolite, M1, is mediated by CYP2D6, thus susceptible to polymorphism and inhibition.

Elimination

The mean terminal plasma elimination half-lives of tramadol and M1 after administration of
Tramadol Contromid OAD are approximately 6.5 and 7.5 hours, respectively, similar to that of
Ultram.

Tramadol Contramid OAD is intended to be administered at doses ranging from 100 mg to 300
mg per day. Dose proportionality was evaluated in a single-dose study (MDT1-011) in which
100-mg, 200-mg, and 300-mg tablets were administered under fasting conditions. PK

parameters for tramadol and M1 at different doses are listed in Tables 2.2.5.1.1. Dose corrected
pharmacokinetic data indicated that AUC; and Cmax of tramadol and M1 increased proportionally
with dose within the investigated dose range (and Table 2.2.5.3.1, Figures 2.2.5.3.1 and :
2.2.5.3.2). :

Table 2.2.5.3.1. Mean (+SD) Pharmacokinetic Parameters of Tramadol and
Statistical Analysis of Proportionality.

N=26 Tramadol Contramid® OAD Geometric Mecan Ratie _ Schuirmann
100 200 300 (90% CI)
Amg Bmg Cmg {normaliscd to 100 mg)
Conax 91.0+£268 1965+583 290.1+ AvsB 1.09(100-1.19) Excluded
(ognl) 1472 AvsC 1.02(093-1.11)  Excluded

BvsC 094(0.86-1.02) Excluded

AUCy,  2064+707 4332£1149 6568+ AvsB 1.08(1.02-1.13)  Excluded
(ng/mL) 2050 AvsC 1.07(102-112)  Exchuded
8 BvsC 0.99(095-1.04)  Excluded

AbCius 2108731 441611192 6741 AvsB 1.07(1.02-1.13)  Excluded
2156 AvsC 1.07(1.02-1.12) Excluded

(ngh/mL) BvsC 1.00(095-105)  Excluded
Tomax (B} # 9.0 55 50 NS {(nonparametric test on medians)
Tz (h) 6113 6113 6315 NS (ANOVA)*

# median values presented
*  based on siatistical asscssment of treatment effeet
NS Not statistically significant
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Figure 2.2.5.3.1. Relationship between Tramdol AUC(0-inf) (a) and dose, and Cmax (b)
and dose.
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Figure 2.2.5.3.2. Relationship between M1 AUC(0-inf) (a) and dese, and Cmax (b) and
dose.

2.2.6 What is the relative bioavailability of Tramadol Contramid OAD vs. Ultram following
multiple doses?

At steady state, the 90% Cls of geometric mean ratio (GMR) (Tramadol Contramid
OAD/Ultram) of AUC, for tramadol and 90% Cls of GMR of AUC; and Cp,, for M1 were
within 80.00% to 125.00% boundary for equivalence. However, the lower limit of 90% CI of
GMR of Cpyx for tramadol is slightly lower than 80% (77.5%) (Table 2.2.6.2).
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Table 2.2.6.2. Pharmacokinetic Parameter Values for Tramadol and its M1 Metabolite and

the Comparison of Multiple Doses of 200-mg Tramadol Contramid OAD Tablets QD and

50-mg Ultram® Tablets Q6h.
PK Contramid Ultram Point Estimate 920%
Parameters OAD (%) Confidence
Interval (%)
. Tramadol
Cmax (ng/mL) 345+ 73 423+ 97 81.8 77.5 - 86.3
Cmin (ng/mL) 157 £ 48 19064 83.4 78.7—88.4
AUC 5991 = 1330 6399 + 1766 94.7 '91.1-98.5
(ng'h/mL)
Tmax* (hr) 4 (3-9) 1.03 (1-3)
M1
Cmax (ng/mL) 71+19 79+ 17 88.5 84.1-93.2
Cmin (ng/mL) 41+ 12 5015 80.7 75.9—-85.8
AUC 1361 £ 365 1438 = 329 93.6 89.2-98.2
(ng'h/mL)
Tmax* (hr) 3 (3-20) 1.5(1-3)
* Medians (range)

The lower limit of 90% CI of test/reference ratio of Cmin,ss for tramadol and M1 are also
slightly lower than 80% (78.7% and 75.9%, respectively). For all conditions, 100% was not
included in 90% CI indicating that exposure of tramadol and M1 after Tramadol HCI OAD
dosing is in general lower than that following Ultram (tramadol IR formulation) Q6h dosing.

PK profiles of tramadol following Tramadol Contramid OAD vs. Ultram dosing are different

(Figure 2.2.6.1). Low concentrations of tramadol and M1 were observed in absorption phase (0-6

'hr) and terminal phase (18-24 hr) following ER QD dosing compared to Ultram QID dosing.

NDTI-0M
Abimatis nawa i « W)

2. Tramadol

NOTI— 000
Aty waims (b = 39

—I.‘-:“. - -%-'-
v ¢ 8 300 g Vg

Sl sy 4w § a0

b. Ml

Figure 2.2.6.1. Mean Plasma Tramadol (a) and M1 (b) Concentrations on Day S for 200-mg

Tramadol HCl OAD Tablets QD and 50-mg Ultram® Tablets Q6h.
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2.3 Intrimsic Factors ,
Not Applicable. The Sponsor did not conduct new studies.

Gender and Race: Most PK data for Tramadol Contramid OAD were obtained in male
Caucasian subjects.

24 Extrinsic Factors :
Not Applicable. The Sponsor did not conduct new studies.

2.5 General Biopharmaceutics

2.5.1 What is formulation (quantitative composition) of Tramadol Cqmramid OAD 100, 200
and 300 mg tablets?

TRAMADOL CONTRAMID® OAD controlled-release tablets contain 100 mg, 200 mg or 300
mg of tramadol hydrochloride. The tablets are white in color. The inactive ingredients in the
tablet are colloidal silicon dioxide, Contramid® (modified starch), hydrogenated vegetable oil,
magnesium stearate. polyvinyl acetate, povidone, sodium lauryl sulfate, xanthan gum and

- ———— The ratio of the amount of tramadol HCI in the coat and the corec are ———
for 100 and 200 mg tablets, an¢ " (or 300 mge tablet ]
—_ (Tables 2.5.1.1 and 2.5.1.2).

- - - - . -

Appears This Way
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Table 2.5.1.1. Quantitative Composition of 100, 200 and 300 mg Tramadol Contramid

OAD Tablets.

Component and Quality
Standard

Function

100 mg
Tablet
(mg)

Percent
Formula
(%)

200 mg
Tablet
(mg)

Percent
Formula

(%)

300 mg
Tablet
(mg)

Percent
Formula
(%)

Active substance

Tramadol hydrochloride,
In-house

Active
substance

100.00

200.00

300.00

Exciplents

Contramid®}

in-house

Xanthan Gum, NF

Hydrom&d Vegetable

———
Tt

Magnesium Stearate, NF

Colloidal Silicon Dioxide,
NF

In-house

| Tablet Total

L

TContramid® is a pre-gelatinized modified starch that meets snecificatians nf NE

.
L

~——— . DMF No___—5ee letter of authorization froor — in Module 1.
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Table 2.5.1.2.. Quantitative Compesition of Tablet Core and Coat.

Component [ Function 100 mg
Tablet
{(ma)

300 mg
Tablet .

fmal

Reference to

Quality
i Standard

200 mg
Tablet

fmae}

-

b(4)

b(4)

| 2.5.2 Which batches were used in the pivotal clinical and bwavailabihry Studies? |

Table 2.5.2.1 listed the pivotal clinical batches manufactured ——  and Confab. During the

product development, the Sponsor undertook a site transfer to another contract manufacturer, b(4
CmwaabomSLHmwcmwmmMpmducnmeamtym ( )
process transferred generated batch sizes of —_ _ tablets/batch (for 100 mg and 300 mg

strength tablets) and of — «ablets/batch (for 200 mg strength tablets).

The Sponsor was asked to conduct a bMivalcnee study (Study MDT1-016) to provide linkage
between the tablets manufactured at Confab and " —  Sections 2.5.4 and 4.2.9).
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Table 2.5.2.1. Pivotal clinical batches manufactared at Trillium and Confab.

Strength and Batch {Batch Size | Date and Site of Production Use
Number _
100 mg, RX-52844 | 090027, e Clinical study MDT1-011
, : Clinical studies MDT3-002,
100 mg, RX-52845 §09sz _—, MDT3.003
. : Clinical studies MDT3-002
D - < S -“—’_—_-_.—-___—‘ *
100 mg, RX-55221 ) 1102 MDT3-003. b
100 mg, 30598 :11/03, Confab Laboratories, Inc.  |Stability study
100 mg, 100843 :09/04, Confab Laboratories, Inc. | Stability study
100 mg, 100844 |09/04, Confab Laboratories, Inc.  |Stability study
Clinical srudies MDT3-002,
200 mg, RX-52751 09/02 MDT3.003
g e Clinical studies MDT3-002,
200 mg, RX-50245 09/02 MDT3-003, MDT1-011
200 mg, 370322 11/03, Confab Laboratories, Inc. | Stability study
200 mg, 100823 09/04, Confab Laboratories, Inc.  |Stability study
200 mg, 100824 109/04, Confab Laboratories, Inc.  |Stability study
) Clinical study MDT1-011
NS '/'d' *
300 mg, RX-52187 | 10:02 Stability Study
300 mg, 370320 11/03, Confab Labosatories, Inc. | Stability study
300 mg, 100841 {09/04, Confab Laberatories, Inc. | Stability study
300 mg, 100842 L -3 79/04, Confab Laboratories, Inc. | Stability study
| 2.5.3  Dose three dose :'trenLh_tabIets demonstrate dosage form equivalence? |
No study has been conducted.
| 2.5.4 Arethe tablets manufactured at Confab Laboratories (commercial site) bioequivalent to
the tablets manufactured a: . the previous site? b
Bioequivalence study (Study MDT1-016) was conducted to determine whether 300 mg tablets (4)

manufactured at Confab (new site) and (old site) were bioequivalent. Tablets were
‘equivalent in terms of AUC and but not equivalent in terms of Cmax. 300 mg tablets
manufactured at the new site had slightly higher Cmax than tablets manufactured at old site
(90% CI: 93.6%-137% for tramadol and 81.5-130% for M1) (Tables 2.5.4.1).
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Table 2.5.4.1. Pharmacokinetic Parameters for Tramadol and M1 (Confabvs. = b ( 4 )

PK Confab —_— Point Estimate 99%
Parameters (new) (old) (%) Confidence
Interval (%)
Tramadol
Cmax 454 + 210 400 £+ 206 113 93.6 - 137
_(ng/mL) _
AUCt 10315 £ 3445 9854 + 3193 105 92.6-119
(ng-h/mL) '
AUC(0-inf) 10488 + 3468 10603 + 4179 101 88.5-116
(ng'h/mL)
Tmax* 8(3-249) 12 (3.02-24)
(hr)
M1 :
Cmax 85.7+479 83.0+53.0 103 A 81.5-130
(ng/mL)
AUCt 2136 = 847 2095 = 872 99.3 84.6-117
(ng'h/mL)
AUC(0-inf 2318 + 886 2247 = 867 99.3 855-115
(ng-h/mL)
Tmax* 12 (4-24) 16 (4-24)
(hr)
* Medians (range)

| 2.5.5_ Wha is the effect of food on the bioavailability of the drug from the dosage form? i
Food effect was evaluated in Study MDT1-006 with 200 mg tablets and Study MDT1-016 with
300 mg tablets. Food (high fat breakfast) increased Cmax of tramadol by 54 and 67%,
respectively, based on geometric mean ratio of fed vs. fasting in these two studies. AUC and
Tmax did not change.
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Table 2.5.5.1. Study MDT1-006 (200 mg Tablet).
SUMMARY OF PHARMACOKINETIC DATA FOR TRAMADOL,

{a=27; Tost 1 doss: 1% 200 mg tramado HC1 OAD tablot
Test 2 doss: 1200 mg tramadobHC1 OAD tablet]
Tramsdot ICVContramid®  TramadabHCHContranid®
(D) (Ten2)
. Mus S0 Row M S5 2 Rew o' o~ ovew)

Com Gowh) M1 63 419 W 18 iss- 136 e 1D %
T ® 300.160 6 108.120 o 158108
AUCH~ ) G - 51 163 30-10M1 RIS 169 N0-ME N 9e; 108 10
AUCD-o) . (el S0 199 3.l U@ e un-wl N 97; 1
CAVCE-=) (A) &N oM Qm.a00 &8 @n  0san 157 39:% 3
taa M 6B LS At.NS ¥ L8 4Mdl n 62;906 ?
MaT ™ 18 33 18178 13 1M ER-164 '
o ® M 1W AE-BI I &K AN ”32 “1;603 n

mm«amr-—wmmumu
had mmmwammmvumhuﬂamumu
#: memﬂammr“mummw

SUMMARY OF PHARMACOKINETIC DATA FOR O-DESMETHYLTRAMADOL

fn=27; Test 1 doos: ) lqumﬂﬂmﬂm
Test 2 dose: 1x200 mg trssadob HC1 OAD tablet]
- © TeamadebBCUContranid®
W oy
Maun SO 2 Rmg  Mem 3 Ruwe o ow” ol
Com Goml) M8 134 40066 B4 353 1316 7 e; 167 %n
Tos' (] 20 200- 00 9 4%-120 L7 -AS1:000
AVCS -0 Gebmi) 1288 3 WT-UN WM e N3-2N ", ”e; 1N )
AU - =) Ggbul) 243 3 WM-M M oF 3.2 ! 954; WS 10
C/AKI0-®) (A 6N 00 Q.07 &N  AE  AM-AW e 13510 »
(" (] 781 13 S-S 6 LB ANLN " (T H T s
NRT ) N3 A 116388 W3 268 leA-WE
jwe ) ns 133 M-8 Wi 48 cw-118 a8 S87:718 e 1}

. Peint estimate of “Sast 2test | moen ratie from snalysis of logriransfonned dats.

s mw*m&&%‘“t‘-‘*h#d“dMﬂ

. lﬁhm#pﬁ“ﬂ“l‘ﬂ-&uﬂmwm
Test 1: Fed; Test 2: Fasting
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Table 2.5.5.2. Study MDT1-016 (300 mg Tablet).
Summary for Tramadol:

(N =27 ("N =26): Product Adose: 1 x 300 mg tramadol HCl controlied-relcase tablet (fisting)
N =19: Product B dose: 1 X 300 mg tramadol HCl coutrolled-refease tablet (fed)}

Tramadel Constramid” OAD Tramadel Contramid® OAD
(Product A) (Prodacs B)
RATIO INTRRY INDIVIBUAL

Mean $D Racgs Man SO Renge L0 [ CV (%)
Cone tag/mb) a4 20 37-1087 % 3M3 M348 167 130 ;114 3
A ™ 200 3.00- 240 109 3.00-200 0 - 0.6056
AUCO-4) (g Wm) 16315 3445  6122-15081 10990 2779  6143- 18080 s ”.1, 1% - |
AUCO-®)°* (op WmD 10608 M63 6417-1M38 11268 3079 6227 19681 1 04;124 .
ins® [ e L BT B $( 397 11 T 136 466-109 t 1) %, 188 2¢
[ & am & 002  006-0.4 e o0l 008.0.13

* : Point estimate of "test/reference” mean satio from analysis of log-transformed data,
b mwmmmmw&w“mmmdmofmm
# . Medians, ranges, p-valoe for non-parametric Wilcoxon two-sample test.

Dataset No.1: Subjects who had no significant protocol deviations and did not vomit during the dosing interval

Summary for M1:

(N =27 ("N =26): Product A dese: 1 x 300 mg tramado! HCI controlled-release tablet (fasting)
N=19: Product B dose: lxmmmmmmqﬁm

Tramsdol Costramid® OAD Tramadol Coutrmistl® OAD

7 » (Promuct A) (Producs B)
RATIO INTERVAL  INDIVEOUAL

Mua  SD Rage Meas  SD Range (* (W™ CV (%)
o gmd WIS 197.20) M 4 U3\ 1n2; 204 rA
T ™ 12e A00-240 100 3.00-200 : p- 00018
AUCO-t) (a5 wWab 2136 M7 4Q.3157 2194 952 £2.364 106 s58;1%0 »
AUCO-@)" (o /m) ZNS8 36 4299  IM6 92 NQ-34T3 10 e 2
I ™ 9, 22 536-133 13 198 337-129 ns %3; 97 »
X am a8 aX - 0%6-012 688 0m 006012

* . Pomt estumate of "test/reference” mesn ratio from analysis of log-tramsformed dats.
** - 90% Coaveational coafidence interval for the "tcat/refcrence” mesn ratio froms asalyns of vananacs of log-trassformned data.
# : Modians, ranges, p-value for now-parsmetnc Wilconon two-sasple test.

Treatment A: Fed; Treatment B: Fasting

2.5.6 Has the Sponsor established in vitro-in vivo correlation (IVIVC) of Tramadol Contramid
OAD?

The Sponsor did not establish IVIVC for the product.
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2.5.7 Has the Sponsor developed an appropriate dissolution method and specifications that
will ensure in vivo performance and quality of the product?

Dissolution Method
Table 2.5.7.1 lists the proposed dissolution method. It seems adequate.

Table 2.5.7.1. Dissolution Method.

Drug Release Parameters Value

Apparatus Automated USP Dissolution ‘Apparatus
#1 (Basket)

Dissolution medium pH 6.8 buffer

Dissolution medium volume 900 mL

Dissolution medium temperature | 37.0 + 0.5°C

Rotation speed 100 rpm

Sampling Time 2,7, 12, and 20 hours

The Sponsor used different dissolution methods during early development of the formulation.
Two sets of in vitro dissolution test conditions (standard and robustness conditions) were used to
evaluate the performance of the formulation in an attempt to mimic, in vitro, the potential
gastrointestinal extremes to which the tablets might be exposed. These were:

Standard Conditions:
Apparatus : USP Type III reciprocating cylinder
No. of Tablets/Test : , 6
Reciprocation Rate : 15 dips/min.

Dissolution Medium/Duration: Dilute HCI (pH 1.2; 0.5hr); Sodium phosphate
buffer (pH 6.8 containing 4,500 IU/L alpha
amylase; 0.5hr); Sodium phosphate buffer (pH 7.5;

23 hr).
Robustness Conditions:

Apparatus : USP Type HI reciprocating cylinder

No. of Tablets/Test : 6

Reciprocation Rate : 30 dips/min.

Dissolution Medium/Duration: Dilute HCI (pH 1.2; 2.0hr); Sodium phosphate
buffer (pH 6.8 containing 5000 IU/L alpha amylase;
22 hr);

The in viro test conditions used for formulation development (standard Type I1I USP method as
described above) were shown to be discriminatory since they allowed selection of formulatiens
that met the target in vitro profile. The method also showed to identify tablets that had been
damaged.
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The methods used Type III apparatus were not considered practical for routine QC release of
GMP lots for clinical, or subsequent commercial use. In addition, few QC laboratories possessed
the Type Il USP apparatus required to perform the test. Therefore, the Sponsor performed
experiments to determine if tests under robustness condition were independent of in vitro
conditions and whether they would result in similar release profiles as the proposed dissolution
method that use USP Type 1 apparatus. The key tests were:

(i) Dissolution of tablets in sodium phosphate buffer pH 6.8 containing 4,500 IU/L alpha

amylase for 24 hr at 30 dips per minute using USP Type III apparatus i.e. omitting the pH

1.2 and pH 7.5 incubations.

(ii) Dissolution of tablets in sodium phosphate buffer pH 6.8 for 24 hr using USP

Type I apparatus and a rotation speed of 100 rpm.

The data showed that the removal of pH 1 and pH 7.5 incubations and an increase in the
agitation rate had no effect on tablet performance. In addition, the dissolution profiles of
numerous development batches are comparable using the different methods (Table 2.5.7.2).

Table 2.5.7.2. Similarity (£2) analyses, slope and correlation coefficients of mean
dissolution results from complete dissolution profiles (0-24 hr) of tablets tested under
development (Type III) and routine dissolution methods (Type I).

Tablet Batch Use ‘| Slope Correlation Fp*
strength Number Coe:‘gc)ient QC Method
VS
Development
~ Methed
100 mg RX40749 | Phase I clinical smudics | 1.010 | 09998 97.2
RX-52844 | Phase [ chinical studies | 0.995 0.9987 77.3
RX-71373 | Validation Swdies 0984 |0.9999 86.5
RX-71374 | Validation Smdics 1001 {09998 87.1
Stope/R*F,all lots 0997 109998 87.7
200 mg RX-40751 | Phase I clinical studies | 1017 | 0.9994 92.6
RX40752 | Phase I clinical studies | 0996 | 0.9997 93.4
| RX-47058 | Phase | clinical studies | 0990 | 0.9987 82.1
RX-30245 | Phase I clinical studies | 1.110 | 09996 68.8
RX-71377 | Validation Smdies 10972 109996 | 722
RX-71378 | Validation Studics 104 109997 91.7
. ’ Slope/R*/F; all lots 1015 |0.999s 92.0
300mg | RX-52187 | Phase [clinicalstudies | 1002 | 09997 95.6
RX-71379 | Validation Stadics 0995 |0.9990 85.0
_RX-71380 | Validstion Smdies 1012 10.9991 87.8
Slope/RY/F;all lots 1003 | 0.9993 89.6

* £ values were generated for a total of 10 time points using 6 tablets per time point.
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Therefore, the proposed dissolution method with Type 1 apparatus seems adequate.

Specificatigns:

In the absence of IVIVC data, following speciﬁcations'were proposed for 100, 200 and 300 mg

tablets based on numerical limits of +/-10 % around the mean value obtained (Tables 2.5.7.3 and
2.5.7.4). They seem acceptable.

Table 2.5.7.3. Summary of in vitro Dissolution Tests for Batches of Tramadol Contramid®
OAD Tablets Used in Clinical Studies (Data Extracted From the Batch Analysis

Certificates).
Study Product ID / Desage form Caollection times
Ref. No. . Batch No Mean % dissolved (ra
_ 2h 67h_ 208
MDT1-004 40749 100 mg 25 (24-27) 45 (44-48) 95 (93-95)
T MpTROl 2844 100 mg 26 (25.27) 51 (50-53) 97 (95-98)
MDT1-004 40752 200mg 27 @12n) 52(51-52) 94 (92-95)
MDTI-007
T mprioes .| 0751 200mg 28 (27-30) 53 (51-58) 97(95-99)
U MbTioos | amss 200mg 26 (25-27) s2(51-54) | 92(90-04)
MDTI-010
MDTI-011 0245 200mg 272628 51 (50-54) 95 (94-97)
...... MDTLOL2 e eeeeeennnns S
MDT1-009 52751 200mg 28 (26-29) 52 (50-54) 95 (92-97)
Tworions T 857 200 mg 35 (2425) 48 (47.51) 90 (89-91)
"""" MDTLOI3 | @838 | 200mg 2% (23.25) 43(4549) | 89(36.90) |
.......................................... .. (film-coaled)_ .
MDTI-002 G-653 200mg 29(28-30) 51 (50-53) 94 (92-96)
MDT1-011 52187 300mg 23 (22:24) 45 (44-46) 90 (88-91)
Appears This Way
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Tramadol HC1 100 mg/ tablets, Lot RX80292
Disso. type 3, 15 dpm, pH=1.2/ 0.5 h. pH=6.8 /0.5 h. pH=7.5/ 23k
Aleohol study: Each alcokal dose is equivalent to 15 mi per 240 mi of media

110
100 -
90 -
80 1
70 -
B.
g 60 4
—t
2 504
&
40 4
30 4 T - ‘ . .
~0= 100 mg/ tab. 0 doee EICH - (N=8)
—c— 100 mg/tab. | doam EIOH - (et} |
20 4 | 9= 100'my /tob. 2 Joees EXOH +(N=g) | -
. i~ 100 mg | ab. 3 doses ETOH - [N=6)
10 4 mgf: ~2~ 100 my /tab. 4 dosts EIOM - (Nsg)
0 ] 1 N T ’ T T y I T T
0 2 4 6 8 10 12 14 168 18 20 22 24
Tirive (hours)

Figure 2.5.6.1. Effect of alcohol on the release of tramadol from Tramadol Contramid®
OAD 100 mg strength tablets. (1 dose: 6.25% alcohol; 2 dose: 12.5% alcohol; 3 dose: 18.75%
alcohol; 4 dose: 25% alcohol).

2.6 Analytical

2.6.1 Were the analytical methods used to determine Tramadol and M-1in biological fluids
adequately validated?

Yes, concentrations of tramadol and its metabolite, M1, were adequately measured in human
plasma by validated LC/MS/MS assays and summarized in Table 2.6.1.1. The assays are
sensitive and selective for the analytes.

Long-term stability of tramadol and M1 in frozen human plasma at -20°C was at least 2.5
months. The stability was long enough to cover the time span from sample collection to sample
analysis.
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Table 2.6.1.1. Analytical Methods used for the Determinations of Tramadol and M1 in
Each Study. )

o

Studies Refer-ence | Analytes | Internal LOQ | Linear Range Between | Between Samples (ag/mi

Valida-tion * | Standard @g/ml) | (ng/mi) Run | Run e (ng/ml)

Method Precision z‘:c“"‘y

D) nominal
values)

"MDT1- | Validation | Tramadol — ] 0776 | 0.776.794 (7> 0.999) | <7 95104 0922, 1.85, 3.12,9.52, 247" |
009 No. 66/2000 : 659, 170, 337, 667

(Applicable | M1

to Study 0790 | 0.790-880 (2> <74 95.107 0.939, 1.9, 3.79,9.69, 25.2,

429/2002) 0.999) 67.0, 173, 343, 678 A
MDTI- | CeMAX No. | Tramadol | Propramoiol | 1 1-700 (r 0.995) <71 02 1, 3, 250, 600 b( !
o11 02.09.02 Ml 05 0.5-300 (7 0.999) <67 99.103 0.5, 1.5, 100, 240
MDTI- | Validation | Tamadol | —— | 0685 | 06851403 (7> <1 99-103 0.3%9, 1.78,3.55, 7.1, 19.3,
006 No. 6672000 0.999) 39.0,78.0, 156, 312, 624

(Applicable | Mt -

to Study 0685 | 06851403 (2> <6 96-104 0.389, 1.78, 3.55, 7.11, 19.5,

17272002) 0.999) 39.0,78.0, 156, 312, 624
MDTT- | —— (Tramadol 1__—— T3 375 (7> 09%9) | <7 %101 | 347,694,139, 313, 725,
016 79081 166, 332, 667

Ml 0792 | 0792204 (#>
0.999) <3 99-104 0.881, 1.76,3.52, 8, 18.4,
122 844,169

-3 DETAILED LABELING RECOMMENDATIONS
The labeling recommendation is deferred pending the completion of successful demonstration of
- efficacy. ' _

Although labeling has not been reviewed in detail, among other things, the following items
would need to be paid attention to during resubmission review:

e Food increases Cmax. Cmax at 300 dose is at the levels seen at the dose of 500 mg
without food. language is needed in the labeling with regard to food.

(g J
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4.2 Individual Study Review

4.2.1 Study MDTI1-009: A study to compére the bioavailability of two tramadol hydrochloride
tablet products (50 mg and 200 mg, respectively) at steady-state under fasting conditions

Study Period: June 5, 2003 to August 8 2003

Sample Analysis Period:  August 19 to August 28, 2003

Principle Investigator: Dr. J Terbalnché

Study Center: — -

b(4)
Analytical Site: L . J

Objectives: To compare the pharmacokinetic profiles at steady-state of the test product,
Tramadol HC1 OAD 200 mg tablets and the reference product, Tramadol HCI 50 mg (IR) tablets
(Ortho-McNeil Ultram®).

Stndy Design: The study was an open, multiple-dose, randomized, two-period crossover study
in twenty-six (26) normal, healthy, non-smoking male and female subjects under fasting
conditions. All subjects (22 males and 4 females) completed the study. 23 were Caucasians and
3 were black. Please refer to Table Al in the Appendix for demographic information.

Subjects were randomized to Sequence 1 (AB) or Sequence 2 (BA). There was a 16-day
washout period between Treatment A and B.

Treatment A:

Days 1-5: One Tramadol HC1 OAD 200 mg tablet once daily
Treatment B:

Days 1-5: One Tramadol HCI 50 mg IR tablet (Ultram) every 6 hours

Test Articles:

Test:

Tramadol HC1 200 mg OAD Tablets

Manufacturer: Labopharm Inc., Canada

Batch #: RX 52751; Exptratwn Date: September 2004

Reference:

Ultram® 50 mg Tablets

Manufacturer: Ortho-McNeil Pharmaceutical, Inc. OMP Division
Batch #: 92P049 1E; Expiration Date: April 2004

Sample Collection:
Treatment A:

Daysl3and4:  O(pre-dose)
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Day5: 0 (pre-dose), 1,2, 3,4, 5, 6, 9, 12, 16, 20 and 24 hours post-dose

Treatment B:

D 3 4; 0 (pre-dose)

Day 5; 0 (pre-dose), 0.5,1,1.5,2,2.5,3,4,5,6,6.5,7,75,8, 85,9, 10, 11, 12,
125, 13, 135, 14, 14.5, 15, 16, 17, 18, 18.5, 19, 19.5, 20, 20.5, 21, 22,23,
and 24 hours post-dose

Sample Analvsis: All nlasma samples were delivered to the

— Jor the analysis of tramadol and O-desmethyltramadol (M1) using a
validated LC/MS/MS method (Validation No. 66/2000, August 2002). was used as an
internal standard. The LLOQ was 0.776 ng/mL for tramadol and 0.790 ng/mL for O-
desmethyltramadol.

Pharmacokinetic and Statistical Analysis: All BLQ values were substituted by zero for
calculation of the descriptive statistics of the concentranons

The test product was compared to the reference product with respect to the pharmacokinetic
variables Cmax,ss, Cmin,ss, Tmax, AUCss, %PTF, %SWING, HVD and T75%Cmax using an
analysis of variance with sequence, subject(sequence), product and period effects after a
logarithmic transformation of the data. Parametric point estimates and 90% confidence intervals
for the "test/reference” mean ratios of those variables were calculated and presented graphically.
In addition, a non-parametric point estimate and 90% confidence interval for the "test-reference”
median difference of Tmax was calculated.

Pharmacokinetic Results:

(] =Slal 3, 4
Trough plasma tramadol levels were measured from Day 3 to Day 5 before the morning dose to
verify that steady-state had been achieved (Tables 1 and 2).

Table 1. Trough Plasma Tramadol Levels in ng/mL (Mean + SD).

Tramadol Cqutramida Ultram® tablets

0OAD ,
. tablets 200 mg S0 mg QID
Day_3 137253 » 186 = 59
Day 4 137264 192 = 60
Day 3 1363 56 192 3 61
1) Levels in ng/mL (Mean & SD).
Tu-adol OAD Tablets Ultram Tablets
(200 mg QD) (50 mg Q6hr)
Day 3 40+ 13 5111
Day4 - 37:14 50+ 11
Day § , 38117 5012
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The individual plasma concentration-time profiles for tramadol after multiple dosing of Ultram
and Tramadol HCl OAD were shown in Figure 1 (a and b). The mean plasma concentration-
time profiles of tramadol and M1 metabolite after multiple dosing are shown in Figure 2(a and
b,

(4}

L J
- 7 a Uttram S ' b. Tramadol HCl OAD

Figure 1. Individual Plasma Tramadol Concentrations on Day 5 for 50-mg Ultram®
Tablets Q6h (a) and 200-mg Tramadol HC1 OAD Tablets QD (b) (Geometric mean is
shown in dotted line).

Tene 00

bt -u-:.'a'm,-—'--— d -u=-q-_ﬁ§—m L..~.
B b - 1] [ S fems3a e vkt W 006 S A tw & Se )

a. Tramadol b. M1
Figure 2. Mean Plasma Tramadol (a) and M1 (b) Concentrations on Day 5 for 200-mg
Tramadol HC1 OAD Tablets QD and 50-mg Ultram® Tablets Q6h.

The mean pharmacokinetic parameters for tramadol and O-desmethyltramadol (M1) following
multiple dose resuits are summarized in Tables 3 and 4. Graphical representation of the 90%
confidence intervals for the mean ratios of tramadol and M1 pharmacokinetic variables are
shown in Figures 3 and 4.
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Revigwer's Note: When comparing the test and reference products, Cmax of the four dosing
intervals (0-24 hr on Day 5) was Cmax,ss for Ultram. Cmin,ss was the concentration at the end
of the dosing interval (24 hr on Day 5) for both Tramadol HC! OAD and Ultram. Tmax of the
Jour dosing intervals was used for statistical analysis regardless whether it is associated with the
Cmax,ss for Ultram. There would be small difference if using mean values for Cmax,ss, Tmax

and Cmin,ss or observed Cmin and Tmax associated with Cmax,ss for Ultram. But overall trend
would not change.

The 90% confidence intervals for the test/reference ratio of AUCss for tramadol and M1 are
within the interval [80-125]% (Tables 3 and 4), indicating that in terms of extent of exposure, the
test product is bioequivalent to the reference immediate-release formulation.

Table 3. Pharmacokinetic Parameters for Tramadol After Multiple-Dose Administration of
Tramadol OAD (200 mg) and Ultram (50 mg Q6h).

SUMMARY OF PHARMACOKINKTIC DATA FOR TRAMADOL

~26; Refarence dose: 1 x 50 mg trsmadol HCL IR tablet 6-bourly S 5 days
. Test dose: 1xmmmxmmmumasm1

‘Tramagel BCI Trawadel HCI OAD
wm (Tast)
Mus SO fBuge Muws 30 2 fap m‘ o %]

Coim (o) 43 63 ZH.us M5 T 20647 ua T15; 843 )
Coinm ) PR T S TR 1w N TIAaM o 7884 ]
T ™ L0 100300 4 38900 10 259320

AUC, (oaml) €9 IM6 238410000 591 1B MNMIT W4T 914989 ]
e ) M) N BIAN S 90 B0 . B 715309 a
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Note: The observed Tmax (Tmax relating to the first dose at time 0) for tramadol following
Ultram Q6h dosing was 10.5 + 5.4 hr.
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Figure 3. Graphical representation of the 90% confidence intervals for the mean ratios of

tramadeol pharmacokinetic variables.

Table 4. Pharmacokinetic Parameters for O-desmethyltramadol (M1) After Multiple-Dose
Administration of Tramadol OAD (200 mg) and Ultram (50 mg Q6h).

SUMMARY OF PEARMACOKINETIC DATA FOR O-DESMETHYLTRAMADOL

(n=26; Referemce dose: 1 x 501ng tramadol FIC1 IR tablet 6-hourly foe § deys
Tost dasx 1 2200 sng tramadol HCI OAD tablet deily S 5 days]
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Figure 4. Graphical representation of the 90% confidence intervals for the mean ratios of
M1 pharmacokinetic variables.

Conclusions: When Tramadol HC1 OAD Tablets were compared to Ultram® 50 mg Tablets
under the multiple dose regimen, at steady state, 90% confidence intervals (CIs) of test/reference
ratio of AUCss for tramadol and 90% CIs of test/reference ratio of AUCss and Cmax,ss for M1
are within 80.00% to 125.00%. The lower limit of 90% CI of test/reference ratio of Cmax,ss for
tramdol is slightly lower than 80% (77.5%) (Table 3). The lower limit of 90% CI of
test/reference ratio of Cmin,ss for tramdol and M1 are also slightly lower than 80% (78.7% and
75.9%, respectively) (Tables 3 and 4). For all conditions, 100% was not included in 90% CI
indicating that exposure of tramadol and M1 after Tramadol HC1 OAD dosing is in general lower
than that following Ultram (tramadol IR formulation) Q6h dosing.

Although in terms of extent of exposure, the test product is equivalent to the reference
immediate-release formulation, noticeable difference in 24-hr PK profile between Ultram and
Tramadol HC1 OAD exists (Figure 2), e.g., Ciax and Cpin of tramadel and M1 are slightly lower
with tramadol OAD administration and there is a lack of exposure for an approximately 9 hour
window (0-3 hr and 18-24 hr) for a 24-hr dose interval.
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Appendix for Study MDT-01-009. Demographic Information.

Table Al. Demographic Data for All Subjects.
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Age
(years)

47.000
48.000
23,000
31.000
4,008
45.000
"ﬂm
z‘.m
23.000
- 38.000
13.000
32.000
21.000
22.000
19.000
19,000
24.000
20.000
28.000
19.008
22,000
21.000
22.000
19.008
23.000
£4.000

.99
16.008
S8.6%4
20.191

5.908
23.900
18,000
58,000
»

NSt  Body mass

(sm)

173.000
113.000
182.000
184.000
178,900
172.008
188.000
177,000
76.000
178.000
164,000
171.000
174,000
175.000
173.000
178.000
171.000
173.000
199,000
180,000
104,000
106.000
188.000
198.008
100,000
109.000

172,188
5.419
3.623

.08
6.208

178,908

164.000

108.000

*

e

74.300
9.700
84.200
70.300
1.360
72.000
95.600
70,900
70.000
87.400
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.40
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22.588
0.5

0.1t
24.087
a‘m
28.102
0.7

22.000
22.088
28.478
n.718
23.083
3.008
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24.778
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20.837
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4.2.2 Study MDTI-011: A dose linearity study of the Labopharm formulation of tramadol
HCl/Contramid®, 100 mg, 200 mg and 300 mg afier a single oral administration in fasting
condition in healthy human volunteers

Study Period: November 5 2002 to December 16, 2002
Sample Analysis Period: = December 2002 to January 2003 °

Principle Investigators: Drs. G. Paux, E. Guenole, J. Lefrancois
Study Center: CeMAX, 3 rue Dufay, 76100 ROUEN, France
Analytical Site: CeMAX, 3 rue Dufay, 76100 ROUEN, France

Objectives: To assess the pharmacokinetic profiles and dose-proportionality of tramadol and its
major metabolite, M1, following single-dose administration of the 100 mg, 200 mg and 300 mg
Tramadol Contramid® OAD tablets under fast conditions in healthy subjects.

Study Design: The study was performed as an open-label, single-dose, randomized, crossover
study in 27 healthy male Caucasian subjects under fasting conditions receiving a single oral dose
of 100, 200 or 300 mg Tramadol Contramid® OAD (Table 1). There were 7-day washout period
between each administration. All 27 subjects completed the study. One subject (Subject No. 24)
vomited during the 24-hour dosing interval following administration of the 300 mg dose.
Therefore, his data for all dose levels were excluded from the statistical analysis in order to
respect the Latin square design of the study. Please refer to Tables Al in the Appendix for
demographic information.

Table 1. Demographic Data.

A

_ . _ —— —
" Mem 28 78 1 A7
sp. 7 12 9 22

CV.R 25 15 5 . 9

Mis - Max 19-4 58-110 | 156-200 212-300

Test Articles:

Tramadol Contramid® OAD 100 mg tablet; Batch No. RX-52844
Tramadol Contramid® OAD 200 mg tablet; Batch No. RX-50245
Tramadol Contramid® OAD 300 mg tablet; Batch No. RX-52187

Sample Collection:
Predose, 1,2,3,4, 5, 6, 8, 10, 12, 16, 20, 24, 30, 36, and 48 hours post-dose

Sample Analysis: All plasma samples were analyzed to determine the concentrations of b(4)
tramadol and O-desmethyltramadol (MI) by the analytical facility CeMAX using a validated
NDA 21-745 62
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LC/MS/MS method. Full validation of the method, including precision, accuracy and
reproducibility is included in the final report (Report No. 02.09.02, September 2003).
Propranolol was used as an internal standard. The quantitation range for tramadol was 1700
ng/mL and for M1 was 0.5-300 ng/mL using a sample volume of 0.5 mL.

Pharmacokinetic and Statistical Analysis: Descriptive statistics were performed on the plasma
concentrations of tramadol and O-desmethyltramadol (M) for PK parameters. All the subjects
were included in the pharmacokinetic evaluation but Subject 24 was excluded from the
descriptive statistics of the pharmacokinetic parameters due to his adverse event (vomiting).

Linearity between 100 mg and 300 mg was determined using the following standards assessed
from the plasma levels of tramadol and its metabolite (O-desmethyl tramadol): The 90%
confidence interval of the relative mean Cmax, AUCO0-t, AUC0-c0 of each pairwise treatment
comparison following dose normalization had to be between 80 and 125%.

Pharmacokinetic Resalts:
PK Profiles

Individual tramadol plasma concentratxon-tnme proﬁles after single dose of Tramadol Contramid
OAD 100, 200, and 300 mg were shown in Figure 1 (a, b, and ¢). The mean tramadol and Ml
plasma concentration time-course were shown in Figure 2a and 2b.
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Figure 1. Individual plasma concentration-time
courses of tramadol, obtained in 27 healthy male
Caucasian volunteers afier the administration of
100 mg (2), 200 mg (b), and 300 mg ()
Tramadol Contramid OAD.
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a. Tramadol
Figure 2. Mean Steady-State Plasma Tramadol (a) and M1 (b) Concentrations for 100 mg,
200 mg, and 300 mg Tramadol Contramid OAD Tablets.

b. M1

The mean pharmacokinetic parameters for tramadol and O-desmethyltramadol (M1) are

summarized in Tables 2 and 3.
Tablg 2. Pharmacokinetic Parameters for Tramadol.
Tramadol | €% | AUCsium |CoaxiAUC,| AUCL | AUCL.. 3 %of -
Treatment A : LABOPHARM axtended release formulation prepared with Contramid®
- and dosed nt 100 mg o ]
Mao®32 3D | 9102268 | @52217 [ooeazo00s2| 20642707 | 21082738 :20114
ia-ma | 48.3-1413 | 166-1204 | 0.0357-00s50 | 9%0-3171 | 9953289 ::04-71
Mem™2SD| 19652985 | 9152567 [ooisszanion | 43221149 | M16a 112! 13213
min—max | 114.1-3603 | 265-2906 | 0.093¢-00815 | 2316-6430 | 22306495 ;.02-47 |
Contramid® and desed ot 300 nig: '
Mesa® 28D 2901 1472 | is7921338 | doaaxo0ias | ese322050 | 71221561 23419
wi-inan | 15148071 | 378-4002 | 0009300853 | 31779602 | 320210052 03-L)
(a) arithaisatic rean
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Tramadol

?l'uduuu\ mmwmmm

®

1‘.
r )

AVD
»

MRT
&

Cumaﬁmulwng -
IMe;n"’:___SD 900 61313 | 011820024 | 22534 161221 ﬂ
mh-’m  30-160 | 40-101 _]om-—o.m 16.:-2:,7 { us-210
wn:ummmmmmpmm
W-ﬂduﬁaﬁm-‘
Med®:SD |  55® | 61313 |onszoms | 25145 165223 |
min-max | 3.0-160 40-32 |o0083-0175 | 10.6-308 | 125-217
wc.mmmmmmmmmmwm ﬁ
Onw-ddudl*mug
Mea®38D | 50™ 63215 [O011520023 | 254166 | 176230
min-max | 30-240 | 46-109 | o0o0s4-0i51 | 77-353 | 107-232
(a) arithmetie meaii (v) medias
Table 3. Phamaeohneﬁc Parameters for O-desmethyltramadol (M1). _
M Cmax AﬂCﬂ— C-axIAUCu AUCy, AUG., : %ol
tramadol | (rpinl) | (ngNml) &) | (ghinl) | (rgiimd) mro&
and dosed st 100 mg '
| Mow®23D | 204267 179292 | 003920005 | so2ites | sjoa170 ! 35328
min-max | 65-303 | 38-346 | 0.032-0082 | 161-7m | 167-794 }09-133
WB:MWNMW;WM
Countramid® sod desed 21200 mg
Mo SD [4312163 [ 2782105 | a039x0008 | 10502322 | 10804328 § 28224
mis-max | 128-763 | 4-70 | cosi-ooss | 3ss-1608 | 409-1629 : 03-7

Treatment C : LABOPHARM extendsd Mﬁmmm
Contramid®

and dosed at 300 mg

| Vo190

() scihmetic mesn

NDA 21-745

99192 s_rnm 00720009 | 15704498 xmsm | 40137
mis~max [179-1005] 72-997 | 0.026-0.064 | 544-2509 | 554-27%0 105-115
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tramadol. (] m
Treatment A ¢ memumm pnpardwﬂh
Coutramid® sind dosed a2 100 mg |
Mea®2SD - 1200 | 70219 | 010620026 | zss_t}_sv_____ 32
" min—wex | 50-200 | 42-133 0.050-0.065 | 195-302 | 140-360
Trentment B : LABOPHARM itended release foruautation puyanlﬂth
CM.GM;&M"
‘Mosa™ £SD 0% 6713 | 011140029 ?S.S:tfa____'__l;l.{__t;‘z‘.!_.__
I - 43-24.0 3:-11.1 0062-0183 | 169-331 | 137-249
cmmm..em-; ‘ |
Mea® 250 | 1607 | 74222 | oamadoz 8166 199*3.1
mwoncwvnmoanes e LELEET L EL LY E LL L L2 L L 24 ’..-.‘Q‘...‘..-.P----'.---.---l ............
min-max | 40-240 { 39-122 -o.m-o.m 11.4-388 120-260
(s) mithmeticmean @)m

Propori ANALY:
Both AUC(O-eo) and Cmax of Tramdol and M1 exposure were dose-proportional to Tramadol

Contramid OAD doses (100, 200 and 300 mg) after a single dose (Figures 3 and 4) as evidenced
by the linear relationship between AUC(0-0) and dose, and Cmax and dose.

Tramadel A

0 100 300 400
Doszqofmg)

a. AUC(0-0) b. Cmax
Figure 3. Relationship between Tramdol AUC(0-inf) (2) and dose, and Cmax (b) and dose.
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0 1;)0 280 3(.)0 400
Dose (mg)
a,. AUC(0-00) b. Cmax
Figure 4. Relationship between M1 AUC(0-inf) (a) and dose, and Cmax (b) and dose.

0 100 Dosad(ng) 300 400

Dose-proportionality was evaluated by comparison of the treatment groups after dose
normalization of concentration-dependent parameters (Cmax, AUCO-t, AUCO0-w) for tramadol
and M1. The 90% confidence interval around the point estimate for each comparison was in the
range [0.80-1.25]% for log-transformed parameters indicated that exposure of tramadol and M1
increased proportionally with dose within the investigated dose range (100-300 mg) (Tables 4
and 5).

'I‘able 4. Statistical Analysis of Proportionality for Tramadol.

wmnhw Com “c“ AUC,., AUCinm Cmaz JAUCs..
il AR e A
ST TRy T IGeR T 5
Trentwsent NS Sp00s) | Sipaoy NS NS
Pariod NS NS | N8 NS NS
Sequencs ‘N& NS NS NS. :#

.. LT — N 209 2099 <050
Mmmmtmsm treatsicat Test B

OM“W (l.ﬂ-l.lﬂ [M_B-I,B) llsﬂ-lﬂ] [055-093] | [093-1.13)

@ Two one-sided T-teshs
‘1O Goomatric mosn rati B/A 109 108 107 on_ 1.01

Staifstien] comparissn botween trentaiond Tent A sad tréstssont Test €
Bissquiviiense test (C/A) aRter dese normalissiion

(@99 -11] | (102-112) | [02-0.12) | [095-a] | [s8-144)
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Table 4. Statistical Analysis of Proportionality for M1.

0954

‘Osed test for the statistics! : , AUG; Camax/AUC,
, Stutistica) anslysis betwoen the thres trestments alter Bormatiation of the dose
A g ‘ _ .-
Subject S(p<0.001) | S{p<d00l) | S.(p<0.001) S-WI) SM-W
Treésupent NS; NS. NS. ) smw)
“Perlod NS, NS, NS, NS
Sequencs, NS. NS. NS, m. NS.
Powiir of the test 097 _>0.99 >09 <0.50 054
Siatistieal comparison betwean trestment Teit A snd trentment Test B
Bisequivalencs test (IVA) afier dese sormaliistion
© 90% confidencs Imarval | [097-1.11) | (1.00-1.01} | [0.99-1.10] | [0.57-093) | (0.93-1.48)
ONWTM. L .
| @ Geometememratio BVA | . 1.04 1.08 1,03 .73 0.99
Statistical comparivon between treatment Test A sud trestment Test'C.
_ Blasquivalince test (C/A) after date sormaalisation _ ‘
© 90% confidence lnzerval | [0.91-1.05) | [0.99-1.09] | [0.99~1.10} | [0.52-133] | [0.87-1.03]
@ Two oae-sided T-tests ' Ca roded inded |
[.slli n " Eﬂ".l E |" A Nu ! o -.
@ Geometile mesn ratio C7A 098 11 108 1.04 0.93
) w,mm—wm:umwc
0. 90%.conBdence interval [m-m; [o.u-uq [09s-1.08 | (L12-1.:2] | [0.87-1.02)
@ Twé one-sided T-dests ° -
@ Gusiipie oo ratle CB | 99 _0s9 143 834

A: 100 mg; B: 200 mg; C: 300 mg

The slope values from the plot of individual dose-riomxalized Cmax, AUCO-t and AUCO-o0 vs.
dose were also close to 0 indicating the dose-linearity (Figure 5).
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Doss-nermalised Cmax versus Dose I B tsed AUCD versus Dese
8 2’: K ) g w -
P2 -
0 I 1000
] l./ R .\) g 0‘( V4
[} . 100 200 300 | < ; T 0 20 200
Dewm (mg) Dose (mg)
(a) Cmax - (b) AUCO-t
Dose-nermulised AUCIH! versus Dose
40007 .|
? ao00e
1.
e
oL ) : D
0 100 20 0 Figure 5. Plot of Individual Dose-normalised
Duelma) Cmax (a), AUCO-t (b), and AUCo-x) versus Dose.
(c) AUC0- '

Conclusions: Results from this study suggest that the Cmax and AUCO-w of tramadol and M1
increased proportionally with dose in the range of 100 to 300 mg.
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Appendix for Study MDT1-011. Demographic Information.

Table Al. Demographic Data for All Subjects.
Table 14.1.1.: wumummqu

Subject Dateof | Age | Weight | Height BML |
cods bicth teary | 09 em) (g}
S ] —— —~—
29 mo {200 225
p ) 30 7 5.5
B 6. 165 28
33 20 151 244
24 90 192 44
19 76 152 .29
19 90 188 1 263
40 69 X
44 88 180 73
23 50,5 188 08
26 90 183 | 269
3 74| | ue b(6)
29 2 | 175 ) %0
39 81, 19 250
) 70 172 B
20 63 169 | 21 |
. 3t | 80 | 179 | 230
38 6. | 162 4.3
izt | 76 m . 260
26 30 188 226
> 8 12 %9
Tw m Te | wa]
D 3 179 26.5
24 €& | 1m0 {1 s
19 € 1718 212
. 53 156 a8
Meosn p: { ;] m v %
Siandard Devissien (SD) 7 7] 9 22
Stendiard Ervor of the Meas (STM) # 1 1 | 2 04
bl da ' i
Cogficient of variaden (%) 25 15 s 9
L Mis, valne ' ® 58 156 212
| Max. valne "4 | ne | 20 | 300 -
Nembir of valunds n 7 P 77
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4.2.3 Study MDTI-006: A food interaction study to compare the bioavailability of two
tramadol- HCI products

Study Period: August 7, 2002 to October 15, 2002
Sample Analysis Period:  September 26, 2002 to October 23, 2002
Principle Investigator: Dr. J Terbalnché

Study Center: = -7
L - b(a)

Analytical Site: . D

Reviewer’s Note: Food effect of two tramadol products (IR and Contromid® OAD) was studied
in this study. Only Contromid® OAD is relevant to NDA 21-745 and food effect for Contromid®
OAD 200 mg tablet was reviewed.

Objectives: To compare the pharmacokinetic profiles of 200 mg tramadol Contromid® OAD
tablet under fasting and fed conditions after a single dose.

Study Design: The study was an open, single-dose, randomized, four-period crossover study in
healthy, non-smoking Caucasian male subjects. The study consisted of 4 treatment phases which
were separated by wash-out periods of 7 days between consecutive administrations of study
medication on clinic days. Two of the treatment phases (one fasting and one fed) were related to
Tramadal Contramid OAD 200 mg tablets. Twenty-eight eligible subjects entered the study.
Subject 14 withdrew for personal reasons after his first treatment phase Subject 4 was
withdrawn prior to any dose administration due to conjunctivitis in both eyes and was replaced
by Subject 29. Therefore, a total of twenty-seven subjects completed the study (Table 1). Please
refer to Tables Al in the Appendix for demographic information.

Table 1. Demographic Summary of Subjects yvho Completed the Study.

 Age Haight Bedy man =t

(years) (=) LB (p/a)
Maas - n 1 783 236
Rege | 133 | 1661 702949 19.6273

During the fasting treatment phase, subjects received a 200 mg tramadol OAD tablet with 150
mL water after an overnight fast of at least 10 hours. During the fed treatment phase, subjects
received a standardized high-fat, high kilojoule breakfast with 200 mL whole milk to be
completed within 20 min after an overnight fast of at least 10 hours. Then subjects received a
200 mg tramadol OAD tablet with 150 mL of water within 5 min of completing the breakfast.
Although the breakfast is different from the FDA breakfast as specified in the guidance, it is
acceptable (~50% fat and total ~900 Calorie) (see Table 2).
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Table 2. Breakfast Menu.

mm-urmmmmmmmmm
POOD Avount| xNERGY cuo | rroTRmN PAT
L] od) ® | ®

Bacea- hied 200 403 o1 a} 93
Egns- tied 1040, ma 12 134 152
Poutochips-oventostd | 1208 10392 174 1 21
Brasd/Ralls - braws 600 o2 304 52 12
Buber 100 3040 00 a1 82
MRk - whele fresh 2000 5243 96 &4 &8
Tocuste - 1000 "o “ as|
* ENKRGY i -+ o
“[Geat et al, 1995 (upgraded 2000} ) '

Test Articles:

Tramadol HC1 200 mg OAD Tablets

Manufacturer: Labopharm Inc., Canada
Lot #: 25184, Expiration Date: May 2003

Sample Collection and Handling:
Predose,l 2,25,3,3.5,4,45,5,55,6,7,9, 12, 16, 24, 36 and 48 hours post-dose

Sample Analysis: All plasma samples were delivered to the ~——  — -
———————— for the analysis of tramadol and O-desmethyltramadol (M 1) using a
validated LC/MS/MS method (Validation No. 66/2000, October 2002) — _ vas used as
an internal standard. The LLOQ was 0.685 ng/mL for both tramadol and O-desmethyltramadol.

Pharmacokinetic and Statistical Analysis: All BLQ values were substituted by half the LLOQ
values for calculation of the descriptive statistics of the concentrations.

The test product was compared under fasting and fed conditions with respect to the
phatmacokmetnc variables Cmax, Cmax/AUC(0-w), t1/2,z, HVD, AUC(0-tlast) and AUC(0-0)
using an analysis of variance with sequence, subject(sequence), product and period effects after a
logarithmic transformation of the data. Parametric point estimates and 90% confidence intervals
for the "Fed/Fast” mean ratios of those variables were calculated and presented graphically. In
addition, a non-parametric point estimate and 90% confidence interval for the "Fed/Fast” median
difference of Tmax was calculated. Bioequivalence of the test and reference product was
assessed on the basis of the confidence intervals for the primary variable AUC(0-0) and Cmax in
relation to the bioequivalence range of 80% to 125%.
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Pharmacokinetic Results:

ive Bioavailabilit
_ The individual plasma concentration-time profiles for tramadol after a single 200 mg Tramadol

HC1 OAD dose under fasting and fed conditions were shown in Figure 1 (a and b). The mean
plasma concentration-time profiles of the drug and M1 metabolite under fasting and fed
conditions are shown in Figure 2 (a and b).

— —

b{4

C | J
(2) Fasting (b) Fed

Figure 1. Individual Plasma Tramadol Concentrations after a Single 200-mg Tramadol

HC1 OAD Dose under Fasting (a) and Fed (b) Conditions.

MOTI-008 . et
Papn §-
_ﬂw Auitnaitte main = S}

a. Tramadol b. Ml
Figure 2. Mean Plasma Tramadol (a) and M1 (b) Concentrations under Fasting (A) and
Fed (*) Conditions.

The mean pharmacokinetic parameters for tramadol and O-desmethyltramadol (M1) following
multiple dose results are summarized in Tables 3 and 4.
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Table 3.
SUMMARY OF PHARMACOKINETIC DATA FOR TRAMADOL

[a=27; Test 1 doss: 1 x 200 g tramadet HC1 OAD tablet )
Test 2 doss: 1 xmu_uwomm-l
TramedebBCVContramid® Tramedel BCYContramid®
T (Ten2)
Mes S0 Rwp Mum SO Rugs = W o9 cvon
Com (g T 65 163-419 m 1% 198687 154 136:11 %
Toa® () 0 10-160 40 200128 " 450; 10
AUCR- ) (givel) - 3193 103 BM-1006 S5 169 2N0L-% ”»s 9us; 104 to
AR -%) Ggvel) SN D DS-IIN NE 1 262.%2 208 n7; e 1
CudAUC-®) (A) 506 0N em-a09 S G A05-0 1 B9 1% B
(. » &5 151 46.13 A7 LB 45l n 6.2;05 7
MAT » 1Bs 31D -8 123 1N En-164
ue ® W AW AT 123 4 A%N-20¢ ”2 ~3;682 n

* : Dointestimate of “iest 2est 1” meas ratio from amalysia of log-transfoemed data.
had] MW-mmhhMMI'mﬁhdﬂddedﬁ. ’
#: mmﬂmﬁipﬁ“d'ﬂmru&m-‘mﬁ:mm

Table 4.
SUMMARY OF PHARMACOKINETIC DATA FOR O-DESMETHYLTRAMADOL
fa=27; Test 1 dose: " 1x200 mg tramadol-HCl OAD tabist
Tost 2 done: 1x200 mg tromsadolHC1 OAD tablet]

Tramsdet RCVContranid® Mmﬂi’

(T 1) (Tm2)

Mas S8 Rugs = Wen W R o' o" cvem
Cos o) B0 194 1M-%6 B4 3 - w 136367 %
T ' Y M8 T n-128 . 351:000 '
ACS- 0 Wetel) 1S NS UT-IN Mt AW 15220 " ”e; 10 )
AV - ghial) IS 3 21 M8 44 2528 we 935; 8 1)
Cu/ACE-«} (A 6M 0% S3.007 W QR eN-AN 1o 1385; 10 »
e » 751 133 SS-MS 6 LI AN T T (]
e o 27 3 L6 NI 26 WA-H3
] » WS 2 . KM-IE WA 48 wm s 817 »

® : DPeint esimete of “Sest 2est 1° movs ratie e analysis of log-tnasfomeed data.
=e; mm*wuuwmrmuhhdﬁmm«mm
#»: m-nwph“eumr-&-mumﬂmm
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Conclusions:

Food did not influence extent of tramadol absorption; the 90% confidence intervals of geometric
mean ratio (GMR) (Fed/Fast) of AUC(0- =) for tramadol and M1 were within 80% to 125%.
The maximum plasma concentration of tramadol and M1, however, increased by 54% and 49%,
respectively, when Tramadol Contramid® OAD tablets were taken with food. Food has no
effect on Tmax. -

Appendix for Study MDT-01-006. Demographic Information.

Table Al. Demographic Data for All Subjects.
Age Height Bedy mss 9

Subjest ] {yoors) (o) {g) (kg/n2)
1 Nale 120.000  179.008 71,800 22.348
2 Nale 20,000  100.000 77,700 .52
s Mate 20.000  {uS.e0  72.308 21,128
4 meis 19,90 104,000 72.008 21.444
3 Mle 27.000 184,800 91009  34.161
. mle 25.000  174.000  71.900 295.748
4 tale 19. 000 168.000 71.000 au. 788
8 inle 19,000 192,000 24,9508 20,743
s Sale 15.000 100,000  78.409 26,198
10 Wis 20.000 181000 84,100 WM
11 Uale 20600  190.000  74.000 21814
12 mle 15,000  179.900  75.30 29,786
13 mle 19,000 181,900 *2.700 20.243
" Male 22.000  185.000 74,700 .2
. Male 22.000 190.008  72.000 .07

-
(]

tale i9.000 194,000 73.908 19.000
lisle 15,000 183.008 T77.4%8 29.118

7

19 Male 20,000 174.000 70.200 23.197
19 mle 22.9% 198.000 79,000 at.ere
» Hale . 08 1854.008 7’0“ . a-"'
n ¥ale 27.080 $79.000 78.000 28.181
n Nale 18,000 188,000 27.008 20.208
23 ale  20.6000 190.000 77.40 21.440
24 Nals  260.000 180.000 20.900 17.201
] ‘Nale 22.008 188.000 ar.700 28.025
20 Nele 30,000 182,000 72.200 21,797
n Nale 22.000 198,000 $6.100 24,981
2 sale  20.000 179.000 78.900 23.988
29 Nsle  20.000 108.000 76,000 22.944
lean 2n.084 102.207 7.0 23.400

.58 2.m 8.744 0.400 1084
() 12. 009 3.18¢ . 202 7.088
Goonliean 20. 009 1. 77.80 29.409
Goonid 1. 128 1.0m 1.084 1.082
Sedien 29,000 182.000 78.000 23.393
uin 19,000 108.008 76.200 19,889
Y] an. 008 194,008 924.990 ar.2m
n » s » 20 a»
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4.2.4 Study MDT1-016: Randomized, open-label, 3-way crossover, bioequivalence study of two
tramadol Contramid® OAD 300 mg controlled-release tablets from two different mamufacturing
sites following a 300 mg dose in healthy subjects under fasting and fed conditions

Study Period: February 27, 2006 to April 18, 2006

Sample Analysis Period:  April 5, 2006 to April 24, 2006

Principle Investigator: Dr. Richard Larouche

Study Center: e 7

Analytical Site: ‘
L D

Reviewer’s Note: This study was conducted during the review cycle to address potential review
issues identified during the filing review: 1. Product used in pivotal clinical trials and product
proposed to be commercially marketed are manufactured in two completely different
manufacturing sites. There is inadequate data linking the product manufactured at.these two
sites. 2. Food effect was determined on the 200 mg strength.

————

—_— ~——" food effect for the 300 mg strength may be different. As such,
potential dose dumping of the 300 mg strength due to food effect has not been completely ruled
out.

Objectives: To compare the rate and extent of absorption of two Tramadol Contramid® OAD
300 mg controlled-release tablets from two different manufacturing sites, administered as 1 x
300 mg controlled-release tablet under fasting conditions. The effect of food on the to-be-
marketed formulation was also assessed.

Study Design: The study was an open-label, laboratory-blind, single-center, single-dose,
randomized, three-period, six sequence crossover study in thirty-six (36) healthy, non-smoking
male (15) and female (21) subjects. There was a 8 and 9 day washout period between
Treatments. Two subjects (Subjects 09 and 28) were withdrawn from the study after Period 1
due to AEs, and two subjects (Subjects 13 and 30) withdrew from the study before Period 3 for
personal reasons. Thirty-two subjects (13 males and 19 females) completed the study (Table 1).
Twenty-seven were Caucasians and five were American Hispanic. Please refer to Tables Al in
the Appendix for demographic information.

Treatment A: Manufactured at Confab Laboratories, Canada (new site for commercial
manufacturing) and administered under fasting conditions.

Treatment B: Manufactured at Confab Laboratories, Canada and administered under fed
conditions (after a standardized high-fat high-caloric breakfast)

Treatment C: Manufactured a (old site for previous batches
used in clinical and PK trials) and administered under fasting conditions.
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Table 1. Demographic Data.

Age Height Bedy mass BMI
. (yeary {em) tkg) (kg/n)
All subjects Mean 192 166 ; 68.1 %7
(a=32) Raage 19-55 155-179 504-942 197-293
Males Mean 3738 m 753 . 258
(a=13) Raage 19.51 163~ 179 610-942 207-294
Females Mean 402 162 630 240
(r=19) Raage 20-55 155- 172 504-815 197-298
Test Articles:
Test Product:

Tramadol Contramid® OAD 300 mg Tablets; Manufacturer: Confab Laboratories (Saint-Hubert,

Quebec)
Lot #: 104490P1; Expiration Date: March 2008

Reference: b ( £
Tramadol Contramid® OAD 300 mg Tablets; Manufacturer-. — .
_— :

Lot #: RX87203P1; Expiration Date: January 2009

Sample Collection: Venous blood samples for the determination of tramadol and O-
desmethyltramadol concentrations were taken at the following time points: prior to drug
administrationand 1, 2, 3, 4, 5, 6, 8, 10, 12, 16, 20, 24, 30, 36, and 48 hours post-dose.

b(4)

Sample Analysis: All plasma samples were delivered to—

for the analysis of tramadol and O-desmethyltramadol (M1) using a validated LC/MS/MS
method (Validation No. — 79081, March 2006). ——was used as an internal
standard. The method provides an acceptable degree of accuracy and precision over the
concentration ranges 3.00 -775 ng/mL for tramadol and 0.7902 — 204 ng/mL for O-
desmethyltramadol based on peak area ratios with Wagner calibration curves
(Iny)=a(in(x))*+b(In(x)}+c).

Samples from all subjects completing two periods or more (necessarily including treatment A)
were to be analyzed for quantitation of tramadol and O-desmethyltramadol; upon sufficient
Justification (e.g., vomiting during the dosing interval), some subjects could have been excluded
from the analyses.

All BLQ values were substituted by zero for calculation of the descriptive statistics of the
concentrations and were deleted for the calculation of the pharmacokinetic variables.
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Pharmacokinetic and Statistical Analysis: Treatment A (fasting condition) was compared to
Treatment B (fed condition) and to Treatment C (fasting condition) with respect to the
pharmacokinetic variables Cmax, t1/2,z, AUC(0-tlast) and AUC(0-o) for tramadol and O-
desmethyltramadol using an analysis of variance with sequence, subject(sequence), product and
period effects after logarithmic transformation of the data. Parametric point estimates and 90%
confidence intervals for the "Treatment A/Treatment C" and "Treatment B/Treatment A" mean
ratios of the variables mentioned above were calculated for each dataset. Tmax was subjected to
a non-parametric Wilcoxon test and the p-value is reported for each dataset.

Bioeqhivalence of test product (A) and the reference product (C) was assessed on the basis of the
confidence intervals for the primary variables AUC(0-c0), AUC(0-tlast) and Cmax for tramadol
and O-desmethyltramadol in relation to the bioequivalence range of 80% to 125%.

The effect of food (Treatment B, fed vs Treatment A, fasting) was assessed on the basis of the
confidence intervals for the variables AUC(0-c0), AUC(0-tlast) and Cmax, in relation to the
conventional bioequivalence range of 80% to 125%

Pharmacokinetic Results:

Reviewer’s Note: Because there were significant protocol deviations and subjects vomited, the
Sponsor did analysis based on 3 datasets (Table 2). The Reviewer selected data analysis from
Data Set 1 because it contains the most clean data with subjects who did not vomit and had no
significant protocol deviations and the sample size was reasonable (N > 19) for each treatment.
Data from other datasets showed similar trend.

Table 2. Summary of Subjects Included in Pharmacokinetic and Statistical Analyses.

Subjects included In Pharmscokinetic and Statisticsl Analyses
Dataset Na. Treatment A Ticaiment B Trestment C
1 - Subjects who had no siguificant | 0108, 10, 12, 14, 16, | 01-03, 08,07, 12, 14-16, | 01, 02,0408, 12, 14,
peotocel deviations and who did not | 19, 20, 22, 23, 25.27, | 18, 20, 22, 24-27, 33, 34 | 18-20, 22, 23,25-27,
vomit during the dosing intetval 29-36 (n=19) 2936
(#n = 26 for AUC(D-w), (n=26)
s d Ky (n = 27 fn
all ather vasiables)
2 - Subjests who had no significant | 01-08, 10-16, l&f?,‘ 01-03, 0%, 07, 12, 14-16, | 01, 02, 04-08, 10-12,
profocol devistions aad vomiled | 29-36 18, 20,22, 24-27,31, 14-16, 18-27, 29-36
>4 hows post-doss (amder fasting | (80 =32 for AUC(O), | 33,34 (a=31)
conditions) or > 12 hows post-doss | ty, and K) (n = 33 for { (n=19)
{under fed conditiens) all other variables)
3 - All subjects wha at] 0108 1027, 2936 | 01-08, 10-27,29, 3136 '{ 01-08, 10-12, 14-27,
Jeast two periods of the study (#n = 33 for AUC(D-w), | (n=33) 2936
ta 20d Ky) (n = 34 for (v=33)
alf other vatinblew)

09*!9:3“&“&&%‘“!::&

AmmM(rMmelxmqmmucm

Laboratories, Canada and administered uader

B: Labephason Ine, Canode (Tramadol Contramid® OAD), tramadol | x 300 mg tablet manufhotured at Confab
Canads snd

fagting conditiens.
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PK Profiles

The mean plasma concentration-time profiles of the drug and M1 metabolite after different
treatments are shown in Figures 1 and 2 (Based on Dataset No. 3: All subjects who completed at
least 2 periods of study).

b(4)

— bid)

(‘*" -............-mﬂ.._..

Figure 2. Mean Plaslu Ml Concentrations after Various Treatments.
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Relative Biogvailability '
The mean pharmacokinetic parameters for tramadol and O-desmethyltmnadol M1 followmg
various treatments are summarized in Tables 3 to 6.

Compared Treatment A (300 mg tablets manufactured at the new site) vs. Treatment C (300 mg
tablets manufactured at the old site), the 90% confidence intervals for the test/reference ratio of
AUC(0-w) for tramadol and M1 are within the interval [80-125]% (Tables 3 and 4), indicating
that in terms of extent of exposure, the tést product is equivalent to the reference product.
However, the Cmax of tramadol for the test product (new site) is 13% higher than the reference
product (old site) (90% CI: 93.6%-137%).

Table 3. Pharmacokinetic Parameters for Tramadol (Dataset No.1:Treatment A vs
Treatment C -Arithmetic Means).

[N =27 (*N=26): Product A dose: 1 x 300 mg trmnadol HC! controlled-releass tablet (fasting)
N=26: Product C dose: 1 x 300 mg tramadol HC] controlied-reicase tablet (fasting)]

Tramadel Cossramid” OAD Tramadel Comtrasaid® OAD
(Proauct A) (Product C) o 7
. RATIO INTERVAL INDIVIDUAL
Mem SD Rangs Mwua $D Raags [ (L CV (%)
Co Guml) 454 20 237.1087 00 206 242-1029 1w 9.6; 137 ®
T’ ) 00 300-240 120 3.02-240 p-0.2307
AUCH0 - 1) (o Wml) 10315 3445 6122-1908) 9034 3193 S48-17638 108 92.6; 119 2
AUC(0 - =) (ag- Mmb) 10488 3468 641719438 10603 4179 8085-2112 108 88.9;: 116 30
tua' 1] 197 L 315124 243 30 440-139 2”7 83:110 2%
| &4 am . 002 0.08-0.14 (T J o03 0.04-0.16

* : Point estimate of “test/reference” mean rato from anafysis of log-transformed data.
*%:  90% Conventional confidence intecval for the "test/raference” mesn ratio from analysis of varisnce of log-transformed dats.
# : Medians, ranges, p-value for non-parametric Wilcoxon two-sampic test.

_ Dataset No. 1: Subjects who had no significant protocol deviations and did not vomit during the dosing interval

Appears This Way
On Original
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Table 4. Pharmacokinetic Parameters for M1 (Dataset No.1: Treatment A vs Treatment C

-Arithmetic Means).
[N=27 ("N=26)x Praduct A dese: | x 300 mg tramadel HC1 conirelled-reicaes tablet (fasting)
N =26 Product C dose: | x 300 mg tramadol HC1 controlled-teiease tabiet (fasting)]
" Trumedsl Comtramid® OAD Trawadel Comwamid® OAD
(Procwet A) (Prodacs ©)
RATIO INTERVAL  DOAVIDUAL
Com (gim) 87 49 19723 W NG WD 1. 21.3:130 u
T [ s 400-240 168 400-240 5-0.1325
AUCO-t) (g Dimd 2136 47 42-3757 WS B 611.3506 »3 8485 117 38
AUCO-w)* (op b 218 $86  SH-M9 2T W1 TH-N2 93 83.9: 118 n
' o 287 228 58-133  1&2 486 S0 108 9017 »
PR om 8 0m 006012 648 0B as.on

* : Point estimats of “test/reference” mean ratio from aneiysis of log-transformed date.
*¢:  90% Coaventional confidence interval for the "testireference” mean ratio from sualysis of varisnce of log-transformed data.
# - Medians, ranges, p-value for noo-parametric Wilcoxon two-sampie fest.

Compared Treatment B (fed) vs. Treatment A (fasting) for 300 mg tablets manufactured at the

new site, the 90% confidence intervals for the test/reference ratio of AUC(0-w0) for tramadol and

M1 are within the interval [80-125]% (Tables 5 and 6), indicating that in terms of extent of
exposure, the test product is equivalent to the reference product. However, the Cmax of
tramadol for the test treatment (fed) is 67% higher than the reference treatment (fasting) (90%
CL: 130-214%) indicating that food increased rate of absorption. Tmax did not change much
between treatments. The results were similar to the food effect finding for the 200 mg tablets
(Study MDT1-006, Section 4.2.3).

Table 5. Pharmacokinetic Parameters for Tramadol (Dataset No.1:Treatment B vs
Treatment A - Arithmetic Means).

(N =27 ("N =26): Product A dose: 1 x 300 mg tramadol HCI controlled-release tablet (fasting)
N=19: Product B dose: lxMQMMMdmm(ﬁ)]

Tramedel Contrsid’ OAD Tramedei Contramid® QAD
(Prosest A) (Prosa B)
RATIO ENTERVAL INBIVIBUAL

Mo D ke Mes SO Ree o (i cYem
Con (ngiol) o™ une  u7.10W % M 2-1348 wr 130214 ]
T ™ e 3.00.240 »ns 308-208 . »-0.005¢
AUCO-00 ( M) MIIB 3043  6123-19001 1998 77 644D 19068 18 -1, 1 2
AUCO-w)® (op Wab 10408 3400  G17-1308 11388 79 6227-1%631 19 7410 2
(W] [ 1 ! s1s.12) 747 M 464- 108 "3 %.4, 108 -
| % am @ o0R  008.03¢ a1 a3 00s-848

* : Poiat estiemass of "Nat/refesence” mean ratio from analysis of log-traasformed data.
s mwmmuuwmemmmmamuwm
# . Medians, mages, pvalue for son-parametric Wilcoxon twe-semupls test.

Dataset No. 1: Subjects who had no significant protocol deviations and did not vomit during the dosing interval
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Table 6. Pharmacokinetic Parameters for M1 (Dataset No.1:Treatment B vs Treatment A -
Arithmetic Means).

IN=27 ("N =26): Precuct A dose: 1 x 300 mg tramsdal HC{ contealled-releass tabiet (fasting)
N=19: Product B dose: | x 300 mg tramadol HCY controlied-relesse tablet (fed)}

Tramadet Coutramid® OAD Tramede! Comtrwsid® OAD
(Prox A) (Prosect B)
RATIO INTERVAL  INDIVIDUAL

Mun SO Rasge Mem SD Range [\.4 (S cv (%
Cm om) W @ 197.20 W TA UM 3 ;e “
Tl (') e 00-40 18 500200 p-0.0018
AUCP-R)  BE VEb N MT W23 uM s &n-3el 1 058130 »
AUCS-w)® (ag Wmb T8 536 474-3309 246 R N3-M3 1 YN 2
e ® 937 228 SM-1B3 T 185 ss7-123 s 663;92 »
X (M) 8 om®  Q0-011 M 02 ass-aN

* . Pomt ssumate of “test/refarence” mean ratto from snalysis of log-trensformed dats.
** - 90% Convestional cenfideace intecval for the "testreference” mean rato from asalysis of vanzace of log-tansformed dats.
# : Modiais, rangss, p-valus for noo-parametric Wilocoxon two-smpls sest.

Discussion and Conclusions: 300 mg tablets manufactured at the new site were equivalent to
the 300 mg tablets manufactured at the old site in terms of AUC. However, the new tablets had
higher Cpax (~15% higher) (90% CI: 93.6, 137). Dissolution profiles for tablets manufactured at
the new site and old site were comparable (Table 7). Although in general slightly higher %
values at each timepoint were observed for tablets manufactured at the new site, the difference
were small (<10%).

Table 7. Dissolution Comparison for 300 mg Tablets Manufactured at the New Site
Confab) vs. Old Site ———  Representative Batches).

Batch No. 104490 RX-52187
(Used in this study) sed in Study MDT1-011
Mfg Date April 2005 October2002 |
Manufacturer Confab B csome bk&¥
Dissolution
(Reported as mean (min-max)) '
2hr 23% t~ -r 2% K
7hr 48% 4% - -
12 hr 71% , -
20 hr _ 939 .  J 89% ——

(Data source: Module 2.3, Table 71 and Table 75)

Available information suggests that the ~15% higher Cmax may not lead to addition& safety

concems;

¢ The design of the study to dose 300 mg to healthy subjects may have contributed to the
variability. Nausea and vomiting are adverse events associated with tramadol. To build
tolerability, patients are normally titrated to their desired dose. In this case, subjects were
administered the 300 mg dose directly. Several subjects reported incidences of nausea and
vomiting.
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The Cyex of Tramadol Contramid OAD manufactured at the old site is about 20% lower
compared to a corresponding total daily dose of Ultram.

Tablets manufactured at the old site at doses of 300 mg and 400 mg (2X200 mg) have been
studied in patients for up to 12 weeks (700 patients with 300 mg dose and 24 patients with
400 mg dose). These studies were conducted without regard to food and food is known to
increase Cmax by at least 50%.

In addition, 400 mg (2X200 mg) dose have been studied in 48 healthy subjects after a single
dose under fasting conditions.

Overall adverse event profile for 400 mg was similar to those of 100 to 300mg but with
higher intensity as expected.

Ultram IR was approved for use up to 400 mg/day (100 mg QID).

As observed before for 200 mg tablets, food increased Cmax (67% increase) but not AUC for
300 mg tablets. Food also does not have an effect on Tmax.

Appears This Way
On Criginal

NDA 21-745 3
Tramadol Contramid OAD™ (Tramadol HC1) .
Original NDA Review



Appendix for Study MDT-01-016. Demographic Information.
Table Al. Demographic Data for All Subjects.

~ (7 Ml
S e _"""‘u] Emi =) Race Sterie’ | Sex
01 24 |l 1moe | &1 | 21 Caucasian NA Mals
[ 3B |10 w2 | 294 Caveasian N/A Male
) 52 | 1640 | 745 | 217 Caucatian Yes | Femals
o4 43 | 1670 | 675 | U2 Caucasian Yes | Fenale
05 43 [ 1595 ]| 21 | 205 Caucasian Yes | Female
06 47 | 1605 | 562 | 218 Caucasian No Female
o7 20 Jms| 8z | 216 Caucasian No Feale
03 32 | 1655] 815 | 8 Cancasian Yes | Femals
09% 46 | 625 361 | 212 Cancasian No Female
.10 5 | 195 754 | 296 Cacasian Yee | Female
1 54 | 1575 | 41 | 218 Cacasian Yes | FPemale
12 39 | 1745 | 880 | 219 Caucasisn NA Male
13* 0 o] 704 | 272 Caucasian No Femsle |
14 4 | 145 ]| 62 | 717 Caucasian No Foonis
13 34 1580 [ 8225 | 210 Cauessian No Female
16 ) 17035 | 665 | 229 Caucasiss Yes Female
17 ] 38 [1610] %6 | 20 | Cavemisa No Femmle
13 £ [ 180 36 | 202 Caueasian Yos | Femals
19 2 _J180] 555 | n2 Caucasisn Yes Fornals
20 32| 1620 | 690 | 263 | Amevican Hspam Yes | Female
21 3 115501 @5 | 260 "E% asi I“ No Fomale |
22 49 11650 | 796 | 202 | American Hispasic | . N/A Make
il 23 11670 | 396 | 214 _ Cacastin_ No Female
3 Tias T T oy pmteaic L 1o | Fomi
25 24| 1615 . .
26 351|165 [ 610 | 20 Camcasian___ | WA | Male
7 4| 1630 [ 7159 | 719 Camcasian NA Male
28 43 1 1730 | 769 | 237 Cauchsitn NA Male
29 0_| 165 [ 7 21.1 % NA Male
30% 23 11760 | 80 | 23 es NA Male
3 40| 1715 | 19 | 265 C NA Malk
:;az 2 Jﬁi,; [ B33 | 2.1 ﬁ% WA | Mae
33 19 |1 640 | 207 | Awericas Hispanic | N/A Misle
34 49 | 150 | 93 | 719 Caucasian NIA Male
33 | 29 16251 683 | 262 Caucasian NIA Male
3 1 38 1615 ear | %s | Americas Hispanic | N/A | Mals
e e e
 Maxieours | 550 [ 1790 | 942 | 258
 All subjects wers nen-smeicess
*Subject did not complete the siedy
! or post-mencpeussl female subject
N/A = Net Applicabie
BM = Body Mess Index
NDA 21-745
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4.3 OCP Filing and Review Form

Office of Clinical Pharmacoloegy and Biopharmaceutics
New Drug Applicatio

sl

n Filing and Review Form

21- o

1o moderately severs

OCPB Division X Generie Name
Medieal Division DAARP Drag Clase
OCPD Reviewer Lel Zhang, Ph.D. Tadication(s)
| OCPB Team Leader D

Suresh Doddapanent, PR.D. | Dossge Form

100, 200, and 300 mg
tablets .

Onee daily.
Trestment should be initinted
at a dese of 100 mg/day of
TRAMADOL
CONTRAMID® OAD aad

b R e

] LT R
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]

WMDT1-000 (steady-atate vs.
Uitram at 200 mg dally dese for

S days) 200 myq tablet
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1. My!bﬂ-‘“(dndo
dose, 200 and 400 mg,
Topaigic 100 and 200 mg

BiD)

2. Study MDT1-007 (steady-
state, 200 mg for 6 days,
Topalgic 50 mg QID)

3. Study MDT1-010 (steady-
state, 200 mg for 6 deys,
Topaigic 100 mg BIO)

4 Study MOT1-012 (single
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Food-grug inieraction skdies: X ) Study MDT1-008 (200 g tablet,
single dose)
Pilot:
e MDT1
Dissolution: X Apparatus 1 (baskets) at &
speed of 100 rpm at pH 8.8
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yos 1) Comments
Applicetion filsble? X
Comments sert to Arm? X The fokowing comments were included in the il letier a3 potental
review issuss:
1. Preduct used in pivotal clinical trials and product proposed
to be commercially marketed are manufactured in twe completely
different manufacturing sites. There is inadequate data linking the
product manufactured at these two sites.
2 Fand affact wae datermined on the 200 ma siranath.
r -
N -
004 erect for the 300 mg strength may
bcdlbum. Msueh Md«odunmdmmmgw
— _ : p food ef heen co sly niled
QBR questions (Key lssués 10 be B mummam mmmmc‘ momunm IsPK
considered) dose proportional?

¢ Whatis steady state PX of the highest doss strength tablet (300 mg)?

¢ How does expesure of the CONTRAMIDS OAD tablets compare to Uitram at
steady state for both tarmadol and O-desmethylsted M1 metabolite at
equivaient doses?

e s there a food effect (done with 300 mg tablet)?
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indication

included abeve
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mum-&mumnmmmmnbum
acceptable because tramadol has narrow therapeutic window and it is unethical to
give 300 my 0 hesltiry velunteers for muitiple dose studies. The sponsor used
200 mg delly dess that represents the mest commen dese given to patients.

A toleconference was conducted on Jan 23 with the spensor to bring up the
abave mentiened twe cormments in the filing letier 1o the Sponsor. The Sponser
sgreed te conduct BE study te link the te-be-marketed formulalion with the
fermulation used in the pivatal clinigal trials (300 mg tablets). in addition, the
wﬂmmmmmmmmmm They wilt
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