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1 Executive Summary

Forest Laboratories, Inc., has submitted a New Drug Application, NDA 21-378 seeking approval
for oxycodone HCI / ibuprofen combination tablet, 5 mg / 400 mg, for the short-term management
of acute, moderate to severe pain.

In the submission, the Applicant stated that this 505(b)(2} submission relies on the Agency’s
findings of safety and efficacy of Motrin® {ibuprofen} NDA 17-463 and Raxicodone™ (oxycodone
HCI) NDA 21-011. The clinical trials essential to this NDA were conducted under IND 52,310.
The Applicant stated that they have not licensed the proposed combination tablet to any other
sponsor and the product is not marketed nor has an application been filed for its marketing
outside the U.S. Both active ingredients are manufactured by -

The Applicant subimitted a request for deferral of pediatric studies for patients < 12 years of age.
The Applicant submitted a total of six pharmacokinetic/biopharmaceutic studies in heatthy
subjects under Section 6 of the NDA submission. Additionally, there are two clinical studies (MD-
05 and MD3-96-01) which measured both pharmacokinetic parameters and the efficacy
endpoints.

Exposure-response (E-R) refationship

The submitted information suggests that there are no apparent E-R relationships between the
primary efficacy endpoints and the plasma concentrations of active ingredients, ibuprofen and
oxycodone.



Bioequivalence information

The clinical and to-be-marketed formulations were bioeguivaient.

In a relative bicequivalence study the Applicant utilized Roxicodone™ 5 mg tablet, which is not an
approved drug product, to compare the oxycadone portion of the cambination tablet. The data
indicated that oxycodone portion of the Applicant's combination tablet is bioequivalent to
Roxicodone™ 5 mg tablet.

With respect to utilizing the non-approved Roxicodone™ 5 mg tablet, there is no clinical
pharmacology issue, since the currently approved Roxicodone™ 15 mg and 30 mg package insert
provided the needed bioequivalence linkage between 5 mg and 15 mg.

Food effect

There were slight changes (less than 30%) in Cmax and AUC of oxycodone after consumption of
a high fat breakfast. These changes are probably clinically insignificant.

Muiltiple dosing

In the Applicant's proposed package inser, it is stated that
“Dosage should not exceed 4 tablets in a 24-hour period for up to 7 days.”

In the submission, the Applicant administered the combination tablet every 6 hour for 3 Y2 days.
There was, as expected based on the elimination half-iife of total ibuprofen (T1/2 = 2 hr) and the
dosing interval T = 6 hr), no accumulation of total ibuprofen {and S-ibuprofen) after multiple doses
of oxycodone/ibuprofen (5 mg/400 mg) every 6 hours.

There was moderate accumulation of oxycodone after multiple doses of oxycodone/ibuprofen (5
mg/400 mg) every six hours for 3 ¥ days, as expected, based on the elimination half life of
oxycodone (T1/2 = 3.5 hours} and a dosing interval of 6§ hours.

However, the trough concentrations obtained for both ibuprofen and oxycadone indicated that
there were no accumulations of total ibuprofen and axycodone.

From a pharmacokinetic perspective, based on the elimination half-life of oxycodone and
ibuprofen, the wording in the proposed package insert seems adequate, i.e., both oxycodone and
ibuprofen concentrations reached steady-state after 3 ¥; days of administration. However, since
there is no E-R relationship, the efficacy due to the combination tablet can not be predicted.

Drug interaction

Drug interaction studies were not studied.
Gender differences

There was no gender differences observed.

Pediatric population

Pharmacokinetic or clinical information is not available in pediatric population. The Applicant has
requested a deferral to study the product in pediatric population < 7 years of age. In the current
submission approximately 240 pediatric patients between the ages of 13-17 years were exposed
to the combination product for the evaluation of safety (approximately 80 of 240 patients were
exposed to multiple doses with an average exposure of 4 days in duration. A proposal was made




to the Division on 8/29/01 to conduct a pharmacokinetic study in the pediatric population aged 7
to 12 years oid.

Comment on dissolution methodology

The Applicant proposed the following specification for oxycodane/ibuprofen tablet:

USP basket method at 100 RPM in 500 mL of pH 7.2 phosphate buffer at 37°C. The release is
¢ —at/

The Applicant's proposai of using USP basket method'is acceptable. However the submitted
data displayed that Q. ™ at 30 minutes is achievable. Therefore it is recommended that
specification be ¢ — at 30 minutes for the combination drug product. This recommendation will
be finalized upon consultation with CMC reviewer.

1.1 Recommendation

The Office of Clinical Pharmacology and Biopharmaceutics / Division of Pharmaceutical
Evaluation Il (OCPB/DPE-Il) has reviewed NDA 21-378 {oxycodone HCl/Ibuprofen) submitted on
December 19, 2001. The Applicant utilized Roxicodone™ 5 mg as a reference product, which is
not an approved drug product, in the relative bioavailability study.

The information contained in the NDA is acceptable, even though the Applicant used non-

approved Roxicodone™ 5 mg, since the currently approved Roxicodone™ 15 mg and 30 mg
package insert provided the needed bioequivalence linkage between 5 mg and 15 mg.

1.2  Comment to the Applicant

A. The submitted dissolution data indicated that Q — at 30 minutes is achievable. Therefore it
is recommended that new specification be setat C — at 30 minutes for the combination
drug produict.
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3 Summary of CPB Findings

Oxycodone

1. After single dose administration of 5 mg/400 mg tablet under fastecd condition, Cmax and
AUC, values ranged from 9.8 to 11.7 ng/mL and 51.4 to 60.6 ng.hr/mL, respectively, in
healthy volunteers.

The terminal haf-fife ranged from 3.1 to 3.7 hours.

After single dose administration, peak concentrations are reached around 1.3 to 2.1 hours

post administration.

4. Dose proportionality was observed for Cmax and AUC values after single doses of 5 mg/ 400

mg and 10 mg/ 400 mg tablets. It is noted that the Applicant is not seeking approval for the

14 mg/ 400 mg tablet.

Following a standardized high-fat breakfast, Cmax and AUC values increased 16.2 % and

19.7 %, respectively, after single dose administration.

6. After oral administration of 5 mg/ 400 mg tablet q.i.d. for 3.5 days, Cmax increased
approximately 50-65%. However, trough concentrations did not change after 3.5 days of
combination tablet administration.

7. No gender differences were observed.

8. After single dose administration, less than 4% of the administered dose was excreted
unchanged in urine,

9. After single dose administration of 5 mg / 400 mg, bioequivalence was established {both
Cmax and AUC..) for clinical and to-be-marketed formulations.

10. Drug-drug interaction studies were not conducted.

11. The Applicant submitted a deferral to study the combination tablet in pediatric population.

@ N
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lbuprofen

1. After single dose administration of 5 mg/400 mg tablet under fasted condition, Gmax and
AUC.. values ranged from 18.5 to 34.3 pg/ml. and 86.5 to 134.3 pg.hr/mlL, respectively, in
healthy volunteers.

2. The terminal half-life ranged from 1.8 to 2.6 hours.

3. After single dose administration, peak concentrations are reached around 1.6 to 3.1 hours
post administration.

4. Following a standardized high-fat breakfast, Cmax and AUC values decreased 16 % and 5.2
%, respectively, after single dose administration.

5. After oral administration of 5 mg/ 400 mg tablet q.i.d. for 3.5 days, no accumulation was
cbserved.

6. No gender differences were observed.

7. After single dose administration, less than 0.2% of the administered dose was excreted
unchanged in urine.

8. After single dose administration of 5 mg / 400 mg, bicequivalence was established {both

Cmax and AUC..) for clinical and to-be-marketed formulatians.
9. Drug-drug interaction studies were not conducted.
10. The Applicant submitted a deferral to study the combination tablet in pediatric population.



4 QBR

4.1 General Attributes

What is the pharmacological class for both oxycodone and ibuprofen?

Oxycodone HCl is a centrally acting semi-synthetic opioid analgesic. |buprofen is a nonsteroidal
anti-inflammatory drug with analgesic and antipyretic properties. The therapeutic value of
combination analgesic products, according to the Appiicant, is that they overcome the “ceiling”
effect of traditional analgesics like aspirin or acetaminophen in patients for whom satisfactory pain
relief is otherwise not possible.

What is the combination tablet compaosition?

Composition of oxycodonefibuprofen Tablets:
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Note: Applicant is not seeking approval of the 10 mg/ 400 mg strength at this time.



4.2 General Clinical Pharmacology

Is there any exposure-response relations hip inform ation for combination tablet?

Studies Oxy-MD-05, a pivotal clinical trial, and Oxy-MD3-96-01, a suppertive trial, obtained PK
(Cmax and AUC) and PD (TOTPARG, TOTPARS, SPID6, SPID8, efc) parameters. The Applicant
stated in the study reports that there were no apparent refationships between
ibuprofenfoxycodone plasma concentrations {exposure) and the primary efficacy results (PD
response) for this combination tablet. The following additional analysis (from MD-05 Study) was
conducted to substantiate the Applicant's claim.

MD-05 Study

This study measured Total Pain Relief Scores over 6 Hours (TOTPARSG) and Sum of Pain
Intensity Difference Scores over 6 and 8 Hours (SPID6 and SPID8) as primary endpoints. The
following figures are generated to assess any relationships between efficacy endpoints
(TOTPARSG and SPID6) and pharmacokinetic parameters (Cmax and AUC). The figures
suggested that there is no exposure-response relationship for this combination tablet.
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Oxycodone Treatment: TOTPARG By AUCO_T

25 - - —— —— SR — s
. - -
20 - > = |
!
I
-
15 — -
w
[4
£
£
o - -
[
10 - |
- |
5 -
-
0 T T TTTTTTT oo Tt 0 " T
05 075 Kl 125 15 75
AUCO_T

J A~



Total Ibuprofen treatment: TOTPARE By AUCO_T
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By Cmax parameter:

Oxycodone Treatment: TOTPARG By CMAX
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Tot Ibuprofen Treatment: TOTPARG By CMAX
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Tot Ibuprofen treatment: SPID6 By CMAX
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MD3-96-01 Study

For MD3-96-01 study, the comparison of the efficacy endpoints {TOTPARS and SPID8) and
pharmacokinetic parameters (Cmax or AUC) were not feasible; the compiled database for this
study did not permit the analysis. However, the Applicant submitted the pharmacokinetic
parameters from this study. The results indicated that pharmacockinetic parameters are similar to
that of other studies.

Mean (+ SD) Pharmacokinetic Parameters of Ibuprofen
After Administration of Both Treatments

Treatment A- Oxy/lbu~ =~ Trearment &:
PK Parameter 3/400 mg fbu 400 mg . p-value
.. I Ll N (1ot 7 . _

Crnan (g/mi.) 245+ 6.6 285+ 11.4 0.4813

AUC,, (ng-hr/mL) C77.8+27.6 . 876+269 03398 E

Ce— e p—

AUCq ., (ug-hr/mL) . B6.5£ 348 98.6 + 26.9* i 2221 :
Torax (hir) 1.6£1.0 ' 2314 01975

Tz (br} ' 1.9+ 04 a 20+ 1.6 ; 0.4039 -
'3'{; 11 TTeTTTETe T T T T e T T
Mean (1 SD) Pharmacokinetic Parameters of Oxycodone After

Administration of Both Treatments
g:t;;};!:nf 4: Treatment C: Ratio
PK Paramerer o Oxy 5 mg Treatment A
5/400 mg 4
B 2/ R over ¢

Croux (ng/mL) . 9.8£27 96+0.7 1.02

AUC,., (ng-hr/mL) 39.4 £ 10.0 41.0£3.9 09

AUCy. (nghe/mL)  S14 4 139 563:90 091

T (hr) 14112 L1£0.5 e

T (hr} +34+06 : 34+ 08_ - we

" nfe

w/c = not calculated.
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Mean (t SD) Ibuprofen Plasma Concentrations (pg/mL) after Single Dose Oral
Administration of the I'wo Lreatments

—O—— 400 mg Ibuprofen
—®— Oxycodone HCUTbuprofen (5 mg/400 mg)

Ibuprofen Plasma
Concentration (ug/mL)

Time (hr)

Mean (z SD) Oxycodone Plasma Concentrations (ng/mL) after Single Dose Oral
Administration of the Two Treatments

13 -~ —C— 3 mg Oxycodone HCIL
—®— Oxycodone HCITbuprafen (5 mg/400 mg)
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Does the to-be-marketed combination tablet show accumulation after multiple dosing?

From Oxy-PK-03 Study, there was, as expected based on the elimination haif-life of total
ibuprofen (T1/2 = 2 hr and the dosing interval 1 = 6 hr), no accumulation of total ibuprofen (and S-
ibuprofen) after multiple doses of oxycodonefibuprofen (5 mg/400 mgq) every 6 hours (study days
9-11).

There was moderate accumulation of oxycodone after muitiple doses of oxycodonefibuprofen (5
mg/400 mg) every six hours for 3 1/2 days, as expected, based on the elimination half fife of
oxycodone (T1/2 = 3.5 hours) and a dosing interval of 6 hours.

However, the trough concentrations obtained for both ibuprofen and oxycodone indicated that
there were no accumulations of total ibuprofen and oxycodone.

1



ibuprofen

Single Dose Multiple
Dose .
PK 5/400 57400 107400 107400 5/400 tid. |
Parameter fasted fed fmsted Ted for 3.5 days
Cmax 343143 283 +6.0 3361105 243165 343+ 76
{pg/miL)
AUCo 1204 £ 20.3 (3.8 + 183 1i7.7126.6 1095+ 328 105.1 £ 22.7+
(ppsheimly
r_AUCQ.cg 123.1 £19.3 1167 £ 18.0 1200 £ 26.0 1132332 nlc

(ug hr/ml)
Tmax 130y zZ31x08 2.2 4 1.2 an+10 22+19
(hr)
T 2.1 +03 21 +£03 20x02 27+09 20103
(hr)

n/c = not calcvelated

*AUCe, (1 = 6 hr)

Note that the Applicant is not seeking approval of the 10 mg/400 mg strength at this time.

Oxveodone
Single Dose Multiple Dose

PK 5/400 5/400 10/400 10/400 5/400 t.i.d. for 3.5
Faramecter fasted fed fasted fed days
Cmax
{ng/mL)
observed 11.7£2.5 136%3.1 203159 21.5+4.7 17.8+4.]
dose-adjusted*® 102+3.0 10.712.3
AUCQ_‘
{ughr/mL}
observed 58.2£15.0 70.3+133 9631277 121.9+ 280 70.7 £ §.4%*
dose-adjusted 4821138 60.9114.0
AUCH o -
{pg hr/mL)
observed 62.8%14.9 752+142 101.3+ 284 127.0+29.3 n/c
dose-adjusted 50.6 =142 61.5+14.6
Tmax 151206 20406 1.4+04 21+1.0 1.4 +0.5
(hr) _
Tin 15104 3505 31+04 3405 4.01+07
(hr)

n/c = not calculated

*dose-adjusted to the 5-mg dose

Mean plasma profiles after multiple dosing:

*<ALC,., (T = 6 hr)

Mean Total Ibuprofen Plasma Concentrations {(pg/mL) after Multiple
Dose Administration of One Oxycodone/Ibuprofen (5 mg/400 mg)
Combination Tablet Every 6 Hours for 3 ¥ Days.
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Mean Oxycodone Flasma Concentrations (rg/ml} after Multiple Dose
Administration of One Oxycodone/Ibuprofen (5 mg/400 mg)
Combination Tablet Every 6 Hours for 3 ¥: Days.
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Accumulation ratios:
Accumulation of Total Ibuprofen after Multiple Doses (n=12).
Accumulation Ratio of C,.., on Day 12 Ratio of Trough
Index and C,,, on Day 1 Concentrations 6 br Post-
Dose on Day 12 and Day 1
1.16 £ 0.06 1.03+0.20 1.04+0.36
Accumulation of Oxycodone after Multiple Doses (n=12).
Accumulation Ratio of C,,,, on Day 12 Ratio of Trough
Index and C,,, on Day 1 Concentrations 6 hr Post-
Dose gn Dav 12 and Dav 1 |
1.43 +£0.09 1.63£0.24 1.83+0.32
AY
APPEARS THIS WAY EPPEARS THIS W
AT ON ORIGINAL
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Trough Plasma concentrations:

Mean Trough Ibuprofen Plasma Concentrations (ug/mL) on Day 11
and Day 12 after Multiple Dose Administration of One
Oxycodone/Tbuprofen (5 mg/400 mg) Combinstion Tablet Every 6

Hours.
15 -
4
13
- 12
E =3 11
2 B o
= =
= X 90
b4
=g 8
e S 7
S E
S 8 6
= 3 s
r— 3
£8
|l 3
2
1
0 T T ¥ T T
Diay 11: 8 am Day 11: 2 pm Day 11: 8 pm Day 12: 2 am Day 12: 8 am Day 12: 1 pm

Mean Trough Oxycodone Plasma Concentrations {ng/mL) on Day 11
and Day 12 after Multiple Dose Administration of One
Oxycodone/Ibuprofen (5 mg/400 mg) Combination Tablet Every 6
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Does the to-be-marketed combination tablet show oxycodone dose proportionality?

Oxy-PK-03 Study

Under fasted conditions, peak plasma concentrations and systemic exposure of oxycodone show
dose proportionality. Under fed conditions, a slight deviation from dose proportionality was
observed, which may be due to the higher degree of variability in pharmacokinetic parameters in

the presence of food. Note that the Applicant is not seeking approval of the 10 mg/ 400 mg
strength at this time.
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Ibuprofen

Singte Dase Multiple
Dose
PK 5/400 5/400 10/400 10,400 5/400 vl.d.
Parameter fasted fed {asted fed for 3.5 days
Cmax 343143 28.8 £ 6.0 3361105 243 £ 6.5 343276
{pug/mL) .
AUCp. 4 1204 £ 20.3 li3.8£1823 [17.7 £ 26.6 1095+ 328 105.1 +22.7*
(aarhriml)
rAUC{;}..:.:.» 123.1 £19.3 116.7 x 18.0 1200 £ 26.0 113.2 22332 nic 1
*hr/mL)
Tmax 18x0y IRE LY 22412 T0+10 22+19
(hr)
Tun 21+03 21+03 20102 27+09 20+03
{hr)
n/c = not calculated "AUC,, (t = 6 hr)
Oxvcodone
Single Dose Multiple Dose
PK 5/400 57400 107400 10/460 5/400 t.i.d. for 3.5
Caramcter fasted fed lasted fed days
Cinax
(pg/mL)
observed 11.7x2.5 13631 203+59 2.5 247 178+ 4.1
dose-adjusted* 102 +3.0 10.7+23
AUCﬂ_t
{(ug~hr/mL)
observed 58.2%15.0 70.3+£13.3 9631277 12194 28.0 F0YT £ 1.4
dose-adjusted 48.2x13.8 609+ 140
AUCg
(pghr/mL)
observed 62.B+ 149 752+ 142 101.3 £ 284 127.0+29.3 n/e
dose-adjusted 50.6 +14.2 63.5+ 4.6
Tmax L5206 2006 14204 21+xt0 14205
{hr)
T 35+04 35:05 31204 34%05 4.01 0.7
(hr)

n/c = not calculated

*dose-adjusted to the 5-myg dose

*=AUC,., {1 = 6 hr)

Dose Proportiorality of Oxycodone at the Dose Levels 5 and 10 mg.

10 mg/400 mg (dose-normalized)

vs. 5 mg/400 mg

Parameter Fasted Fed Fasted and Fed
(n=24) {n=24) Combined (n=24)

S

Ratio (%) 87 79 83

p-value 0.1373 0.0180 0.0416

AUC,,

Ratio (%) 83 87 83

p-value 0.1090 0.1123 0.1204

AUC,,

Ratio (%) 81 34 83
-value 0.0528 0.0693 0.0637

15



Oxy-PK1-97-02 Study

This study compared one oxycodone/ibuprofen 5 mg/400 mg tablet vs. two oxycodone/ibuprofen
5 mg/200 mg tablet. The objective of the study was to evaluate the dose proportionality of
oxycodone at 5 and 10 mg when administered in the presence of the same amount of ibuprofen.

The study resuits showed that 90% C.1I. of Cmax for total ibuprofen was 78-99. Otherwise dose
proportionality was demonstrated at the dose levels of 5 and 10 mg oxycodone.

Pharmacokinetic parameter of total ibuprofen

Total sbuprofen

rK 2 xS mg/200 meg 5 mg/400 mg Q0% CI
FParameter Oxycodone/ Oxycodone/

Ibuprofen fbuprofen

Test Relerence
Cmax (ng/ml)
Observed 282 x 7.5 324 + 9.7 TE - 99
AUCn 4 (pgchr/mly
Observed 124.3 + 30.0 124.0 = 29.0 96 - 103
AUCH oo (ng~hr/ml.)
Observed 127.2 + 29 4 126.5 &£ 29.6 97 - 103

Pharmacokinetic Parameters (Mean £ SD) of S-Ibuprofen after Both

Treatments {n=23)

PK Two One 20%% CI or p-
Parameter Oxycodone/Ibuprofen Oxycodone/ITbuprofen value
(5 mg/200 myg) Tablets (5 mg/400 mg) Tablet
Test Reference )
Cmnx
| (ng/mL) 13.1 +3.3 152+ 4.7 78 — 99
AUC ¢
(ug-hr/mL) 64.9 + 18.4 66.5 + 17.0 93 _ 101 O
AUCH.
L (ngehr/ml) 67.9+ 18.0 692.0+17.6 94 - 102 ]
Tmax
(hr) 22+1.7 23X 1.6 p-value: 0.8388
Tlﬂ
{(hr) 2.6+0.8 2.5+0.9 p-value; 0.6572
Eharmacokinetic parameters of oxycodone
Oxyecodone
PK Z x5S mg/200 mg 5 mg/400 mg 20% CIX
Parameter Oxycodone/ Oxycodone/
Ibuprofen Ibuprofen
Test Reference
Cmax (ng/mL)
Observed 194+ 5.6 102 +23
J Dose-adjusted 2.7+ 2.8 B7 -103
AUCg.y {(ng=~hr/mlL)
Observed 105.4 + 32.1 47.4 + 12.7
Dose-adjusted 52.7 % 16.0 104 - 117
AUCg o (nghr/mL)
Observed 111.2 3+ 331 32.3x13.4
Dose-adjusted 559+ 13.3 101 -111
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4.3 Intrinsic Factors

Are there any gender differences observed for combination tablet?

No significant differences between men and women were observed for the combination tablet
{Study PK 04). Below text was scanned from the Applicant's submission.

923 Gender Analysis

A gender analysis was carried out for the pharmacokinetic parameters of total ibuprofen,
S-ibuprofen, R-ibuprofen and oxycodone. Cu,., AUC, and AUG,.. values were
normalized by dose per body weight prior to the gender analysis. Table 9-4 displays the
p-values for the gender comparisons for all analytes. No gender differences were
detected for any of the pharmacokinetic parameters of total ibuprofen, S-ibuprofen,R-
ibuprofen and oxycodone. Results of the statistical analysis are included in Appendix C;
Statistical QOutput.

Results of the Gender Analysis for Total Ibuprofen, S-Ibuprofen, R-
Ibuprofen and Oxycodone (p-values).

PK Parameter | Total Ibuprofen | S-Ibuprofen R-Ii:up rofen | Oxycodone
Cmax 0.48 0.09 0.95 0.51
—
AUCQ.s 0.59 0.54 0.08 0.86
AUCQH oo 0.71 0.48 0.10 0.98
1

Are there any age differences observed for combination tablet?

The effect of age on the pharmacokinetics of acamprosate was not system atically evaluated.

4.4 Extrinsic Factors

Does food affect the bioavailability of to-be-marketed combination tablet 7

Oxy-PK-03 Study

The presence of food did alter the rate and extent of absorption of ibuprofen stightly (decrease
in 16% and 5.2% for Cmax and AUCO-inf, respectively) after single dose administration of
oxycodonefibuprofen (5 mg/400 mg). For the higher dose (10 mg/400 mg}, the rate and extent of
ibuprofen absorption decreased by 27.7% and 5.7%, respectively.

The presence of food did alter the rate and extent of absorption of oxycodone slightly (increase
in 16.2% and 19.7% for Cmax and AUCG-inf, respectively) after single dose administration of
oxycodonefibuprofen (5 mg/400 mg). For the higher dose (10 mg/400 mg), the rate and extent of
oxycodone absorption increased by 5.9% and 25.4%, respectively.
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Ibuprofen

Single Dase Multiple
Dose
rPK 5/400 5/400 10/400 10/400 5/400 ui.d.
Farameter fasted (ed fasted fed {for 3.5 days
Cmax 34.3+43 28.8 + 6.0 136+ 10.5 24.3 £ 6.5 343706
(pg/mL)
AUCq.q 1204 2 20.3 1i3.81 (83 [17.7+126.6 109.5+32.8 1as.1 +22.7*
(ppshrimly
AUCg 1231 2193 116.7 % 18.0 120.0 £ 26.0 113.21£332 e
{pghr/mL)
Tmax 18109 2.1 08 2.2 £1.2 20410 22+1.9
(hr)
Tin 21+03 21 %03 20£02 27+09 20103
(hr)
n/¢ = not calcvelated *AUCq, (x=6hr)
Oxveodaone
Single Dose Multiple Dose
rK 5/400 57400 107400 10/400 5/400 t.i.d. for 3.5
faramcter fasted fed {asted fed days
Cmax
{(pg/mL)
observed 11.7x25 [36+3.1 203x25% 21.5+4.7 178 +4.1
dose-adjusted* 10.2*+30 107222
AUCG_(
{Hg*hr/mL)
observed 582150 703+133 9631277 12194280 TOT £ 1.4+
dose-adjusted 482 x 13.8 60.9 + 14.0
AUCH
(pg*hr/mL)
observed 6284149 752+ 142 1013 +284 127.0£29.3 n/c
dose-adjusted 506+ 142 615 +146
Tmax t5+06 20206 1.4+04 21+1.0 14205
(hr}
Tin 15204 3.5£035 3.1x04 34105 40107
(hr)

n/c = not calculated

*dose-adjusted to the 5-mg dose

**AUCq, (1 =6hr)

4.5 General Biopharmaceutics
Are the clinical {Forest Lot #99229K ~ } and to-be-marketed (Forest
Lot# 00069C ~ ; formulations bioequivalent?

Yes, the data from Study PK-04 showed that two formulations were bioequivalent.

Total Ibuprofen

Total Ibupraofen
PR Commercial Clinical 90, C1
Parameter Formulation Formulation
Test Refercnce
Cmax
| (up/ml) 34.3 % 7.5 31.4 x 7.5 98 - 124
AUCD-I
(ug-hr/mL) 131.4 + 37.8 128.0 + 38.7 97 - 109
(ugehr/mL) 134.3 + 38.6 129.5 = 39.6 98 — 111




S-ibuprofen (active}

Pharmacokinetic Parameters (Mean :x SD) of S-Ibuprofen after Both
Treatments (n=23).

PK Parameter Commercial Clinical 90% CI or p-value
Formulation Formulation
Test Reference

Cmax

(pg/mlL}) 16.3 + 3.0 150+ 3.0 98 — 12}

AUCy

(uehr/mL) 63.1 + 19.8 654+ 18.6 99 -10%

AUC)

| {(segehr/mL) 70.5+ 21.0 67.1 +19.3 __j99-111 ]
Oxycodone
Oxveadonc

o Commerciol Clinical 0%, X

FParamcoctcy Formulation Formulation
Taost Relfcrence o

Cmax

(ng/ml.) 10.2 & 3.1 114 3.7 20 - 100

AUCo_t i

| ngsnr/miy 52.5 + 13.0 S7.5+ 17 a 87 — 97
AUCY oo
{ng-hr/mi.} 5352 +=13.2 SO.G6 + 17.8 B7 — 97

Total ibuprofen mean plasma vs. time profile

40 e ——— | e
..I —=— Clinical Formwulation
3s —— Commiercial Formulation
- T I
EE ™
= ox
‘==- = 25
= =
E = =20 A ~
=
£ E 15 -
E ZE .,
= oo
5 -
o & v T . . — 4
(o] z 4 £ =3 a8 10 12 14 16 18 20 22 24
Time (hr)
S-ibuprofen mean ptasma vs. time profile
30 ——e-
—o— Clinical Formulation
s ——— Commercial Formulation
p—— —1
g
E B
E b 20 -
a =
= =
& 2 15 -~
g
[
= =
= 8 10
h S
L
s
o3 - . - : ; v r . <
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Time (hr)
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Oxycodone mean plasma vs. time profile
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Is the proposed in vitro dissolution testing acceptable?

The Apolicant’'s proposal is acceptable, however the submitted dissotution data displayed that
¢ 7 at 30 minutes is also achievable. Therefore it is recommended that ©  — at 30 minutes
for the combination drug product. The Applicant's original proposal for oxycodone/ibuprofen
tablet:

{USP basket method at 100 RPM in 500 mL of pH 7.2 phosphate buffer at 37°C. The
releaseis O — at* —

Additionally the Applicant submitted the dissolution profiles of two formulations utilized in
bioequivalence study. Dissolution information was obtained by using 500 mL of phosphate buffer
at 37 C, basket method at 150 RPM. The dissoiution was performed with 12 tablets each. The
dissolution of oxy and ibu was complete for both formulations after 30 min.

The profiies are different for two formulations, but the % dissoived at 30 min. appears to he the
same. Since the two formulations are bigequivalent, it seems that there is no in-vitro and in-vivo
correlation for this combination product.

Dissolution of Both Forest Formulations

Forest Oxycodone/Tbuprofen
Clinicel Formulation

Lot Number

Foarest Oxycodone/Ibuprofen
Commercial Formulation

99229K

00069 C

Date of Manufacture

10/12/1999

03/31/2000

Active ingredient

Oxycodonc: 5 mg
Thuprofen: 400 mg

Oxycodone: 5 mg
Ibuprofen: 400 mg

Time (min)

o Dissalved

10

15

20

25

30

Tbuprafan ] Oxycodons

I

Touprofen

/

Orycodone

Dissolution experiments were carried out in 500 mL of phosphate buffer at 37°C using the basker method at

150 RPM.
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Is the bioavailability of clinical combination tablet (Forest L ot #97002A wet
granulation) similar with that of individual components given concomitantly?

In Oxy-PK1-96-01-000 study, the combination tablet was compared with Roxicodone®
(oxycodone} 5 mg, which is not an approved drug product, given alone and Nuprin® (ibuprofen) 2
x 200 mg given alone in a three-way crossover study. The results showed that the rate and
extent of absorption of oxycodone was similar (See table below).

However, Cmax of total ibuprofen (and S-ibuprofen) from the combination tablet was fower than
from Nuprin®. The Cmax differences observed may not be clinically significant.

With respect to utitizing the non-approved Roxicodone™ 5 mg tablet, there is no clinical
pharmacology issue, since the currently approved Roxicodone™ 15 mg and 30 mg package insert
provided the needed bioequivatence linkage between 5 mg and 15 mg.

The currently approved package insert, for ROXICODONE™ 15 mg and 30 mg tablets, stated
that:

“ROXICODONE™ 15 mg tablets and 30 mg tablets are bioequivalent to the 5 mg
ROXICODONE™ tablet (see Table 1 for pharmacokinetic parameters). Dose proportienality of
oxycodone has been established using the ROXICODONE ™ 5my tablets at doses of 5 mg, 15
mg (three 5 mg tablets) and 30 mg (six 5 mg tabiets) based on extent of absorption (AUC) (see
Figure 1),

21



Note: For oxycodone, the reference product is with Roxicodone™ (oxycodone) 5 mg, not
Nuprin®, '

[Table 4 Pha;rmacokinelic Parameters (MeantSD)
[AUC [Cmax [Tmax Smin Cavg Half-Life
[oselParameters ngxhrimd) ng/mL) thr) tng/ml} (ng/mL) (hr)
[Single Dose
[Pharmacokinetics
ROXICCGDONE
5 mg tabs = 3 133.2433 [22.348 2 1.6£18 nia E] 3 7310 9
ROXICODONE
15 mg tab 128.2¢35.1 [22.247.6 1407 n/a ria 3.55+1 0
ROXICODONE
fntensol 130.6:34.7 [21.116.1 18+15 n/a n/a (3.71+0.8
15 mg oral solution
ROXICODONE
0 mg tab 268.2460.7 [39.3¢14.0 2 6+3.0 n/a n/a 3.85¢1.3
Food-Effact,
Bingie Dose
ROX!ICODONE
10 mg/10 mL 1056.2 19.0£3.7 1.25+0 5 n/a nfa 2.9+0 4
joral soi'n (fasted)
[ROXICODONE
10 mg/10 mL 133225 2 17.7£3.0 [2.5441.2 n/a /a 3 3«0 &
oral sof'n (fed)
uitiple-Dose
[Studies UC(T2-84)
ROXICODONE
[5 g tabs 113.3224.0 15.713.2 1.3£0.3 74+1.8 94+2 0 Infa
jg6h * 14 doses
ROXICODONE
[3.33 mg {3.33 mL)
oral sof'n. qdh x 21 9.0124 8 12.913.1 1.040.3 7.2:2 3 P.7+2 8 n/a
{doses
Figure 1 - Roxicodone RDase-Proportionality Study
S:mg, 15 mg and 30 g
{=ingle-dose)
—_———— Oxycodone S g =
— - e DKWY Te B orrvg x 3
E ___ T O xyt:od’o_n_e__t': rl?? »x &
EF
ie —
g ‘_\"\'\_\
\ e
- . ME_L'E“—\ R —=
10 15 20 25
L (hoosrs)
PK parameters of total ibuprofen and oxycodone;
Tota! lbuprofen Oxveodone
PK Forest Nuprin PK Forest Nuprin
Parameter Oxycodons! 2 x 200 mg Parameter Oxycodone/ 1x200mg
Ibuprofen Ibuprofen
(5 mg/400 mg) (5 mg/400 mg)
Test Reference 90% Cl1 Test Reference 90% C1
Crnax Coax
'mL.) 304111.) 37.7£94 67-91 (ag/mL} 99+22 24321 100-110
AUCy AUCy¢
shr/ml, 129.5% 35.6 14462330 | 84-93 | qwponpymi) | 5102127 4741106 102-12
AUCH AUC)
| (ug=hr/mL) | 13241349 147.0 £ 32.6 85-94 _{ng+heimL) 3591133 513+10% 102-110
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Pharmacokinetic Parameters (Mean 1 SD) of S-Tbuprofen after
Ihuprofen Treatments (n=24).

PK Forest Z Nuprin® Tablets [ 20% CI or p-value
Parameter Oxycodone/Thuprofen | (400 mg
(5 mg/400 mg) ibuprofen)
Test
Reference |
Cmax
(pug/mL}) 14.7 £ 5.0 178+ 4.3 70 - 93 .
AUCg.¢
ghr/ml.} 68.8 & 20.3 75.2  20.5 85 - 96
AUCg o
| (ug=hr/mL) 71.5 + 19.9 77.6 + 20.1 BG - 97

Mean Total Ybuprofen Plasma Concentrations (ug/mL) after Single
Dose Oral Administration of One Tablet of Oxycodone/Ibuprofen (5
mg/400 mg) and Twe Tablets of Nuprin® (2 x 200 mg of Ibuprofen).

45
J —O— 5 mg/400 mg Oxycodone/Tbuprofen
40 —®— 2 x 200 mg Nuprin

o — — _
= ,é as
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= Ep 30

=
=
= g 25
= =
S 8 20

Ty
2 =8
= & s
— (=3
g =
= o 10

s
o . - ' . ; I ———— r — .
O 2 4 & B 10 12 14 16 18 20 22 24
Time (hr)

Mean S-Ibuprofen Plasma Concentrations {ng/mL) after Single Dose
Oral Administration of the Two Treatments

25
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—e&— 2 x 200 mg Nuprin
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Mean Oxycodone Plasma Concentrations (ng/mL) after Single Dose
Or3al Administration of One Tablet of Oxycodone/Tbuprofen (5
mg/400 mg) and One Tablet of Roxicodone® (5 mg of Oxycodone).

15
O 53 mg/400 mg Oxycodone/Thuprofen
—&— 5 mg Roxicodonc
—— -
-« —
E B 10
5
=
@ S
g =
2 E
-
Fmli =
=] C.EJ
o . . . —_  ———— S}
O 2 4 6 2 10 12 14 16 18 20 22 24
Time (hr)
46 Analytical

QOverall, the Applicant submitted adequate assay information (e.g., standard curves, QCs,
validation results, etc.) There are no issues identified within the NDA submission regarding
analytical procedures. Below texts are scanned from the submission.

Cxycodone Assays:
5.1.3 Results

Note: Scanned text.

buprofen Assays:

5.2.3 Resulits

Note: Scanned text.
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5 Labeling

The Applicant's proposed labeling contain the clinical pharmacology information from the
Applicant's oxycodone and ibuprofen combination drug product and literature information (e.g.,
individual oxycodone and ibuprofen distribution, metabolism and special population clinical
pharmacoclogy information). With respect to the Applicant generated oxycodone and ibuprofen
information, it appears to be adequate. With respect to literature information, the values
“ranscribed” from the literature artictes appear to be adequate. However, a thorough review of
the proposed labeling will be conducted under a separate review for this combination drug
product.

76 Appendix

6.1 Proposed labeling

The Applicant’s proposed labeling attached.
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6.2. Individual Study Reviews

NDA 21-378 oxycodone/ibuprofen individual study reports

Forest Study OXY-PK-04

Title of Report

—

Healthy Volunteers

A Single-Center, Single-Dose, Two-Way Crossover, Open Label, Bioequivalence Study
Comparing Oxycodone HCl/Ibuprofen Tablets (5 mg/400 mg) Used in Clinical Studies
With Oxycodone HCVIbuprofen Tablets (5 mg/400 mg) Intended for Marketing in

Purpose of Study

oxycodane/ibuprofen { 5 mg/400 mg)

To demonstrate bioequivalence between the clinical and commercial formulations of

Date of Report

Studics were carried out

dose, dose proportionality study

February 26, 2001 From To
Aprii 28, 2000 May 24, 2000 )
Statistical Methodology Phase of Number of
Development Subjects
An analysis of variance (ANOVA) was Phase 1 24 (23 completed)
performed on the pharmacokinetic
parameters using the GLM procedures of
SAS. The ANOVA model included the
variables Sequence, Sex, Subject (nested in
Sequence and Sex), Period, and Treatment.
Design of Study Analytical Site Mode of
Administration J
Two-way crossaver, open label, single Forest Laboratories, | Oral — fasted

Inc.

Clinical Site

Formulations

/

l. Oxycodone/Ibuprofen Smg/400 mg
tablet {Forest Laboratories, Inc.,
clinical formulation, Lot #: 99229K;
Manufacture Date: 10/12/99)

2. Oxycodone/lbuprofen 5mg/400 mg
tablet (Forest Laboratories, Inc.,
commercial formulation, Lot #:

00069C; Manufacture Date: 3/31/2000)

Test Formulations Administered

Treatment A

Treatment B

One oxycodone/ibuprofen (5 mg/400 mg)
tablet (clinical formulation), administered
with 240 mL of water following a 10-hour
ovemnight fast.

One oxycodone/ibuprofen (§ mg/400 mg)
tablets (commercial formulation),
administered with 240 mL of water
following a 10-hour overnight fast.
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Summary and Conclusions -

.

The volunteers received the following treatments:

1. One oxycodone/ibuprofen (5 mg/400 mg) Tablet (Forest Laboratories, Inc.), clinical
formulation, administered with 240 mL of water following a 10-hr overnight fast.

2. One oxycodone/ibuprofen (5 mg/400 mg) Tablet (Forest Laboratories, Inc.),
commercial formulation, administered with 240 mL of water following a 10-hr
overnight fast.

Blood samples were obtained at 0, 0.25,0.5,0.75, 1, 1.5,2, 3,4, 6, 8, 10, 12, 16 and 24
hours. Plasma samples were analyzed for oxycodone by and R-tbuprofen
and S-ibuprofen by " awith validated assays that disptayed
appropriate accuracy, linearity, reproducibility, and precision. Total ihuprofen
concentrations were calculated by adding corresponding R-ibuprofen and S-ibuprofen
concentrations.

Results:

Single dose administration of oxycodone/tbuprofen (5 mg/400 mg) was well tolerated and
safe.

Total Ibuprefen . Oxvcodone

PR Commercial { Clinical $0%Cl | PK Commercial | Clinical 90% (I
Parameter Formulatiou | Formulation Tarameter Formulation | Formulation

Test Relercnce Test Relerence
Cruax Crnax
{ap/mL) J3+15 114475 98-124 {na/mL) 102+13.] HEE XN 20100
AlCp.¢ AUCp.y
{(ngthrimL) 13142378 | 12804387 97109 [ngeheiml) | 525830 | 575174 | 87~ 97
AlCq. AUCh
(ugehriml) 1343£386 ! 12905+396 o8-111 (nphriml) | 532:132 | 6061178 B7-97

The bioequivalence between the clinical and commercial formulations of
oxycodone/ibuprofen (5 mg/400 mg) was demonstrated, based on the two one-sided test
procedure (30% confidence interval) using log-transformed data with the clinical
formulation as the reference,
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Statistical analysis

7.2 Statistical Testing

An analysis of variance (ANOV A) was performed on the pharmacokinetic parameters
using the GLM procedures of SAS. The ANOVA model included the following factors:
Sequence, Sex, Subject {nested within sequence and Sex), Sex, Pericd, and Treatment.

Because subjects are nested within a sequence and sex, the sequence effect {thus, the
carryover effect) and gender effects were tested against the mean square for Subject

(Sequence and Sex) from the ANOVA model. The residual error term was used to test all
other main effects. In the GLM procedure, the statements of LSMEANS and ESTIMATE
were used to calculate least square means for treatment effects. The plasma concentration
data and the derived parameters tend to be skewed to the lower side of the distribution;
therefore, the PK parameters of Cp,y, AUCo.and AUC,.. were log-transformed before

they were analyzed by the GLM procedure. The clinical formulation was used as the
reference. The 90% confidence intervals for the ratio between the test and reference

- means were constructed for the pharmacokinetic parameters C.,, AUC,, and AUC,.. For
the comparison of T,.. and T); values, p-values from the ANOVA were provided. The

statistical output for all analytes is included in Appendix C,

7.1.14 Demographics

Demographic All Completed Al Completed All Completed

Variable Subjects Male Subjects Female Subjects
(n=23) {n=12) (n=11)

Mean Age (years) | 27.8 27.1 28.5

Min — Max 1B -35 2035 18 - 35

Standard Deviation | 5.4 4.5 6.3

Mean Weight (kg ) | 67.7 742 60.7

Min — Max 44.1-82.7 59.1 — 82.7 44.1 - 82.7

Standard Deviation | 18.1 7.0 13.1

Mean Height (cm ) | 166.9 173.6 159.6

Min — Max 149.9 - 190.5 165.1 — 190.5 149.9-172.7

Standard Deviation | 10.2 1.5 7.4

Results:

1. Total lbuprofen
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Total Ibuprofcn

rK Commercial Clinical 90, C1
Paramcter Formulation Formulation

Test Reference
Cmax
(ug/mL) 34375 314+ 7.5 98 - 124
AUCo_t
(ugshr/mL) 131.4 + 37.8 128.0 + 38.7 97 - 109
(ug~hr/mL) 134.3 + 3B.6 i205 + 396 98 — 111

2. S-ibuprofen (active)

Pharmacokinetic Parameters (Mean + SD) of S-TIbuprofen after Both

Treatments (n=23).

PK Parameter Commercial Clinical 90% CI or p-value
Fermulation Formulation
Test Reference

Crmax

{ng/mL) 16.31+3.0 150130 98 - 121

AUCq.

{ug*hr/mL) 68.1 £19.8 65.4118.6 99 - 109

{pg*hr/mL) 70.5+21.0 67.1 £19.3 99 - 111
3. Oxycodone

Oxvecodone
rK Commercial Clinical 90% C1
TFaramecter Formulation Formulation
Test Refercnce

Cmax

(ng/mL) 10.2 £ 3.1 11.4 £3.7 80 - 100

AUCo
| (ngehr/mL) 52.5+13.0 57.5+17.4 87 — 97

(ngehsy/mL) 35.2+£13.2 60.6 £17.8 87 — 97
4. Gender analysis

APPEARS THIS WAY
ON ORIGINAL
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93 Gender Analysis

A gender analysis was carried out for the pharmacokinetic parameters of total ibuprofen,
S-ibuprofen, R-ibuprofen and oxycodone. C,.., AUC,, and AUC, , values were
normalized by dose per body weight prior to the gender analysis. Table 9-4 displays the
p-values for the gender comparisons for alt analytes. No gender differences were
delecled for any of the pharmacokinetic parameters of total ibuprofen, S-ibuprofen,R-
ibuprofen and oxycodone. Resuits of the statistical analysis are included in Appendix C:

Statistical Qutpul,

Results of the Gender Analysis for Total Ibuprofen, S-Ibuprofen, R-
Ibuprofen and Oxycodone (p-values).

—
PK Parameter | Total Ibuprofen | S-Ibuprofen R-Ibuprofen Oxycodone
Cmax 0.48 0.09 0.95 0.51
AUC)t 0.59 0.54 0.08 0.86
AUC) .o 0.71 0.48 0.10 0.98

5. Total ibuprofen mean plasma vs. time profile

40
35 J
30
25
20
1s

10

Total Ibuprofen Plasma
Concentration (ug/mL)

—a—— (Clinical Formulation
—o— Comumnercial Fonmulation

O—

4 G 8 10 12 14 16 18 20 22
Time (hr)

6. S-ibuprofen mean plasma vs. time profile

APPEARS THIS WAY
ON ORIGIKAL

24

47



1

30 D
—a—— (linical Formulation !
55 | —o— Commcrcial Formulation |
= - S
3
E Eib 20 +
= =
m e’
=
=
< S ~
£ s
ol
= 3
- =
N oo
(-
|
o O T T T - T t 7 T Y ? O
0 2 4 6 3 10 12 14 i6 18 20 22 24

Time (hr)

7. Oxycodene mean plasma vs. time profile
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7.2 8. Dissolution of two formulations

Dissolution information was obtained by using 500 mL of phosphate buffer at 37 C, basket
method at 150 RPM. The dissolution was performed with 12 tablets each. The dissolution of oxy
and ibu was compilete for both formuiations after 30 min.

The profiles are different for two formulations, but the % dissolved at 30 min. appears {o be the
same. Since the two formulations are bicequivalent, it seems that there is no in-vitro and in-vivo

correlation for this combination product.
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Dissolution of Both Forest Formulations

Forest Oxycodone/Tbuprofen
Clinical Formulation

Forest Oxycodone/Ibuproflen
Commercial Formulation

Lot Number

99229K

00069C

Date of Manufacture

10/12/1999

03/31/20600

Active ingredient

Oxycodone: 5 mg
Ibuprofen: 400 mg

Oxycodone: 5 mg
Thuprofen: 400 mp

Time (min)

%% Dissolved

Ibuprofen Oxycodone

Ihuprofen Oxycodene

]

Dissolution experiments were carried out in 500 ml. of phosphate buffer at 37°C using the basket method at

150 RPM.

a. Percent ibuprofen dissolved vs. time

b. Percent oxycodone dissolved vs. time
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APPEARS THIS WAy
ON ORIGINAL
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Forest Study OXY-PK1-96-01-000

Title of Report

FORIER o

A Three-Way Crossover, Smgle Dosc Comparatwc Bloavaxlabﬂlty Study of Oxycodone
and Ibuprofen from a Combination Oxycodone HCL/Ibuprofen Tablet or Ibuprofen

Purpose of Study

Tablets or Oxycodone HCI Tablet Adrmmstered Separatcly to Human Volunteers

1

administered in combination or separately.

To compare the rate and extent of absorptlon of oxycodone and ibuprofen when

Date of Report

Studies were carried out

March 29, 2001 From To
March 18, 1997 April 3, 1997
Statistical Methodolegy Phase of Number of
] N Development Subjects
An analysis of variance (ANOV A} was Phase 1 24 (24 completed)
performed on the pharmacokinetic
parameters using the GLM procedures of
SAS. The ANOVA mode! included the
variables Sequence, Subject (nested in
Sequence and Gender), Gender, Period and
Treatment.
Design of Study Analytical Site Mode of
Administration
Open Label, Three-Way Crossover Study Forest Laboratories, | Oral
Inc.
Clinical Site Formulations
1. Oxycodone/Tbuprofen combination
5 mg/400 mg tablet (Forest
Laboratones, Inc., Lot #: S7002A;
Manufacture Date: 1/13/1997)
2. Roxicodone® 5 mg tablet {(Roxane
Laboratories, Lot #: 962439, Expiration
Date: 11/1/1998)
3. Nuprin® 200 mg tablet {Bristol Myer
Squibbs Company, Lot # 603151, Date
of Expiration: 10/2000)
Test Formulauons Administered’ -
Treatment A h { Treatment B S

One oxycodone HCl/lbuprofen (S mg/400
mg) tablet (Forest Laboratories, Inc.),
administered with 240 mL of water
following a 10-hour overnight fast.

One Rox1cod0ne S5mg tablet (Roxanc
Laboratories, Inc.), administered with 240
mL of water following a 10-hour
overnight fast,

TreatmentC Ty

Two Nuprm 200 mg tablets (antol
Myers Squibb Co.), administered with 240
mL of water following a 10-hour ovemnight
fast.
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[ Summary and Conclusions

L

A total of 24 healthy young male or female subjects received the following treatments:

1. Single oral dose of one oxycodone HCVibuprofen (5mg/400mg) Tablet (Forest Laboratories, Inc.),
administered with 240 mL of water following a 10-hour overnight fast.

2. Single oral dose of one Roxicodone® 5 mg Tablet (Roxane Laboratorics, Inc.), administered with 240
mL of water following a 10-hour overnight fast.

3. Single oral dose of two Nuprin® 200 mg Tablets (Bristol Myers Squibb Co.), administered with 240 mL
of water foilowing a 10-hour overnight fast. \

This study was not designed to be a bioequivalence study but rather as a comparative bioavailability study.
Plasma and urine samples were anatyzed for oxycodone, R-ibuprofen and S-ibuprefen with validated assays

that displayed appropriate accuracy, linearity, reproducibility and precision. Total ibuprofen concentrations
were calculated by adding the corresponding R-ibuprefen and S-ibuprofen plasma concentrations.

Results:

The combined administration of oxycodone and ibuprofen from the Farest formulation was well tolerated
and safe,

Total 1buprofen Oxycodone
PK Forest Nuprin PK Forest Nuprin
Parameter Oxycodone/ 2x200ng Paramecter Oxycodone/ 2x200 mg
Tbuprofen Tbuprofen
(5 mE/400 mg) (5 mg/400 mp)
Test Reference 90% CI Test Reference 96% CI
Crnax Conax
| (ug/mL) 304+113 317494 67-91 | apmny | 99t22 9411 100-110
AUCY AUCq,
(ugrhr/ml) | 129.5£356 14464332 | 84-93 | (nochymi) | 5102127 474106 | 102-112
AUCg AUCp o
| getrimiy | 13242349 14704326 | 85-94 | rnoeppymiy | 5591133 52311108 | 102-1i0

Similar pharmacokinetic profiles were obtained for oxycodone and total (racemic) ibuprofen after combined
administration of oxycodone and ibuprofen (5 mg/400 mg) from the Forest formulation, compared to the
administration of oxycodone (5 mg} and ibuprofen (400 mg) separately. Renal excretion of unchanged total
ibuprofen was low (less than 0.2% of the administered dose). For oxycodone, less than 4% of the
administered dose was cxcreted unchanged in urine. No gender effects were observed for the major
pharmacokinetic parameters of oxycodone and total jbuprofen.

Pharmacokinetic Parameters (Mean 1 SD) of S-Ibuprofen after
Ibuprofen Treatments (n=24).

PK Forest 2 Nuprin® Tablets | 90% CI or p-value
Parameter Oxycodope/Tbuprofen | (400 mg
(5 mg/400 mg) ibuprofen)
Test
Reference
Chax
(pp/mlL) 14.7 £ 5.0 17.8 + 4.3 70 - 93
AUCo.
| (ng-hr/mi.) 68.8 1 20.3 75.2 &+ 20.5 85 - 96
AUCg. w0
| (ug-hr/mL) 71.5 +19.9 77.6 % 20.1 B6 - 97
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- There were no period or sequence (carry-over) effects for total ibuprofen, S-ibuprofen

and R-ibuprofen, While the rate of release of total ibuprofen and S-ibuprofen from the
Forest combination formulation was lower than from Nuprin®, the extent of release of
total ibuprofen and S-ibuprofen was similar between formulations. Values for T, were
not different between formuations for total ibuprofen. T,, was shorter after
administration of ibuprofen alone, compared to the Forest combination formulation. For
S-ibuprofen, T, and T,, values were similar after administration of both ibuprofen

treatments.

The rate and extent of absorption of"oxycodone from the Forest formulation and from
Roxicodone® was similar. Values for T,., and T,, were similar after the administration of

both oxycodone treatments.

There were no sequence (carry-over) effects for oxycodone.

1. Ixeatment A

Name:

Route:

Dose per tablet:
Manufacturer:
Lot Number:

Date of Manufacturec:

2. Treatment B

Name

Route:

Dose per tablet:
Manufacturer:
Lot Number:
Expiration Date:

3. Treatment C

Name:

Route:

Dose per tablet:
Manufacturer:
Lot Number:
Expiration Date:

Oxycodone HCLUThuprofen

Oral

5 mg oxycodone/400 mg ibuprofen
Forest Labaratories, Inc.

97002A

1/13/1997

Roxicodone™

Oral

5 mg

Roxanc LLaboratorics, Inc.
962439

11/1/1998

Nuprin®

QOral

200 mg

Bristol Meyers Squibb Co.
603151

10/2000

APPEARS TH!S WAY

ON ORIGINAL
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. 4.4.3 Diet and Fluid Control ~  _

No xanthine-containing food or beverage was consumed for forty-eight hours prior to
dosing and until the Jast blood sample was coliected in each study period. Subjects also
refrained from the use of alcohol for forty-eight hours prior to and throughout the course
of this study.

Water was allowed ad libitum except for the period from one hour pror to drug
administration to one hour after dosing.

Standardized bland low-fat meals were provided to all subjects at 1200 hours and 1700
hours cach day the subject was institutionalized during the study. A snack was provided
at 2100 hours on each day of institutionalization. On Day 2, break fast was provided at
approximately 0900 hours. The meals were free of xanthine-containing compounds
(including caffeine) with less than 20 grams of fat each and were identical during each
study period.

Subjects were required to consume the entire contents of each meal and snack.
‘When meal times coincided with the vital signs and blood sampling schedule, vital signs
were measured first, then blood samples were drawn prior to tneals.

A copy of the menu with the total nutritional content (fat, protein, carbohydrates and
calories) of each component of each meal and snack is included in the fina} clinical report
(see Appendix H — Clinical Summary).

No concurrent medication was permitted during the study. Subjects were instructed not
to take any drugs for at least 14 days prior to and during the course of the study., They
were specifically reminded that this included aspirin, ibuprofen, acetaminophen,
naproxen, other over-the-counter analgesics, prescription medications, vitamin
preparations, cough syrup, etc. Concomitant medication use was assessed at the start of
each study period.

Fourteen blood samples were collected during cach period of the study according to the
following schedule:

0 (pre-dose), 0.25,0.5,0.75, 1, 1.5,2,3,4,6, 8 10, 16 and 24 hours after
dose administration

Urine samples from each subject were collected for the determination of unchanged
oxycodone and unchanged R-ibuprofen and S-ibuprofen concentrations on each day of
dosing at the following intervals:

0-2,2-4,4-6,6-8,8-10,10-12 and 12 - 24 hours after the 0800
hours dose administration.

The subjects were instructed to void urine completely prior to dosing at the beginning of
cach period. The clock times of all urine collections were recorded and reported for each
subject along with the total volume and pH of the voided urine for each time interval. All
urine containers were labeled at the site with the subject number, period number, urine
coilection time and a code number that was provided by the Sponsor.

The bioanalytical procedures used to measure plasma and urine drug concentrations were
HPLC or GC/MS methods, which were validated to demonstrate the accuracy, linearity,
reproducibility, and precision of the analytical procedure, together with a standard
calibration curve and data exhibiting stability under freeze-thaw conditions are included
in the method validation reports (Appendix I). Bioanalytical reports are included in
Appendix J. Chromatograms for the various analytes are included in Appendix K.



5.1 Determination of Oxycodone in Plasma

This method (Forest Method ~ jutilized a —
— » to quantitate oxycodone in plasma.

5.2 Determination of R-1buprofen and S-Ibuprofen in Plasma
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5.3 Determination of Oxycodone in Urine

e

y

5.4 Determination of R-Ibuprofen and S-Ibuprofen in Urine

7.2 Statistical Testing

An analysis of variance (ANOVA) was performed on the pharmacokinetic parameters
using the GLM procedures of SAS. The ANOVA model included the following factors:
Sequence, Sex, Subject (nested within Sequence and Gender), Gender, Period, and
Treatment. Because subjects are nested within a sequence and gender, the sequence
cffect (thus, the carryover effect) and gender effects were tested against the mean square
for Subject (Sequence and Gender) from the ANOVA model. The residual error term
was used to test all other main effects. In the GLM procedure, the statements of
LSMEANS and ESTIMATE were used to calculate least square means for treatment
effects. The plasma concentration data and the derived parameters tend to be skewed to
the lower side of the distribution; therefore, the PK parameters of Crnay, AUCp,and
AUG,. were log-transformed before they were analyzed by the GLM procedure.
Roxicodone® and Nuprin® were used as the reference formulations. The 90% confidence
intervals for the ratio between the test and reference means were constructed for the
pharmacokinetic parameters C,,,, AUC,, and AUC,... For the comparison of T, and Tia
values, p-values from the ANOVA were provided. The statistical output for all analytes
is included in Appendix C.
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8 Results

1. Demographics

Summary of Demographic Characteristics of Subjects who Compieted

the Study
Demographic All Subjects Male Subjects Female Subjects
Variable (=24) (n=12}) (n=12}
Mean Age (years ) 28.3 257 303
Min - Max 18 —-35 18 -32 24 - 35
Standard Deviation 4.8 5.1 3.7
Mean Weight (kg ) 68.9 72.4 64.5
Min - Max 53.1--105.2 60.3 - 105.0 53.1 — BO.7
Standard Deviation 11.7 12.5 9.2
Mean Height (cm ) 165.9 173.1 158.9
Min — Max 145.0 - 191.0 163.0-191.0 145.0--173.0
Standard Deviation 10.1 7.2 7.4

2. Urinary output:

Mean Urinary Parameters for Total Ibuprofen after Administration
of Ibuprofen Treatments (n=24).

PK Forest 2 Nuprin® Tablets p-value
Parameter Oxycodone/Ibuprefen (2 x 200 mg ibuprofen)

(5 mg/400 mg))

Fest Reference
Ao (ME) | 538.0 £433.4 . 588.2 + 590.9 0.6115
% Dose 0.13+0.11 015+t 0.15 0.6038
Excreted

No differences between formulations were found in the excretion of total ibuprofen or S-

ibuprofen.

Mean Urinary Parameters for S-Ibuprofen after Administration of
Ibuprofen Treatments (n=24).

PK Forest QOxycodone/Total | 2 x 200 mg Nuprin | p-value
Parameter Ibuprofen Tablets

(5 mg/400 mg)

Reference

Test
Aoz (g} | 517.5 +423.1 556.7 £ 546.7 0.6581
% Dose 0.10 + 0.09 0.11 £ 0.11 0.6887 ]
Excreted

Mean Urinary Parameters for Oxycodone after Administration of
Both Oxycedone Treatments (n=24).




Roxicodone

PK Forest p-value
Parameter Oxycodone/ibuprofen (5 mg)

(5 mg/400 mg)

Reference

Test
Aoz (1) 179.8+72.8 1959+ 76.4 0.3047
% Dose 36x15 39+1.5 0.3096
Excreted

Urinary clearance was not significantly different between the two formulations.

3. Gender analysis: It should be noted that in the report that there is no statement indicating
whether gender analysis was conducted with parameters narmalized by dose per body

weight.
Results of the Gender Analysis for Pharmacokinetic Parameters of
Total Ibuprofen.
PK Parameter Male (n=12) Female (n=12) p-value
Comax (ng/mi) 33.9+10.7 3431113 0.7344
AUCq.(ng-hr/mL) 139.4 +37.4 134.8 £ 32.8 0.8308
AUG,.. (ng-hr/mL) 142.0+37.0 137.51£ 319 0.8331
To (hr) 1.8+1.5 2317 0.6588
T (hr) 2.240.61 2.0£0.5 0.3274
A (18) 526.9 + 363.7 599.4 £ 635.0 0.6996
I"/;ngzsc Excreted in 0.13 £ 0.09 0.15t£0.16 0.7069

No gender differences were found for any of the pharmacokinetic parameters of total
ibuprofen. Similarly, no gender differences were detected for the individual ibuprofen

enantiomers (Appendix E).

Results of the Gender Analysis for Pharmacokinetic Parameters of S-

lbuprofen.
PK Parameter Male (n=12) Female (n=12) p-value
Cos (ng/mL) 16.4+5.0 116.1+48 0.9775
AUC,, (ng'hr/ml ) 75.3+247 68.7 £ 14.9 0.4577
AUC,... (ng-hr/mL) 77.9 £24.2 71.2+14.4 0.4344
Tonas (lar) 1.8+1.5 2618 0.5171
Ty (hr) 26107 231205 0.0791
Acwozan (B8) 499.1 + 327.4 575.1 +607.1 0.7101
;/; rgzsc Excreted in 0.101+0.07 0.12+0.12 0.6983

Resuits of the Gender Analysis for Pharmacokinetic Parameters of R-

Ibuprofen.
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l p-value

PK Parameter Male (n=12) Female (n=12)

Crrus (ng/ml) 17.6£5.9 18.2 16.9 0.6275 |
AUCq. (ng'hr/mL) 63.1+15.5 652+ 19.8 0.7789

AUC,... (ng-hr/mL) 64.3 £ 15.7 66.4 +20.1 0.7875

Troaa (1) 19415 21+15 0.8659

T (hr) 1.7£0.5 1.5+ 0.6 0.3230

Results of the Gender Anpalysis for Pharmacokinetic Parameters of

Oxycodone.
PK Parameter Male (n=12) Female (n=12) p-value
Coane (ng/mlL) 92418 10.2+24 0.1350
AUCs. (ng-hr/mL) 45.2 £ 10.9 532+ 11.3 0.0583
AUC,. (ng'hr/mlL) 505+11.7 5771 11.7 0.0792
T (B1) 1.2+04 1.5+0.5 0.1860
Tunn(hr) 3.7+£0.6 3.7+08 0.8199
Acgzan (18) 174.5 + 80.7 201.2 £ 66.2 0.0178
:?ﬁf::se Excreted in istlé 4013 N 0.0194

No gender differences were found for the major pharmacokinetic parameters of

oxycodone.

4. Figures

Mean Total Ibuprofen Plasma Concentrations (pg/mL) after Single
Dose Oral Administration of One Tablet of Oxycodone/Ibuprofen (5
mg/400 mg) and Twe Tablets of Nuprin® (2 x 200 mg of Ibuprofen).
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—0— 5 mg/400 mg Oxycodone/Ibuprafen
—®— 2 x 200 mg Nuprin

10 12 14
Time (hr)

16 18 20 22 24
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Mean S-Ibuprofen Plasma Concentrations (ng/mL) after Single Dose
Oral Administration of the Two Treatments
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Mean R-Ibuprofen Plasma Concentrations (ug/mL) after Single Dose
Oral Administration of the Two Treatments
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Mean Oxycodone Plasma Concentrations (ng/mL) after Sinple Dose

Oral Administration of One Tablet of Oxycodone/ITbuprofen (5
mg/400 mg) and One Tablet of Roxicodone® (5 mg of Oxycodone).
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[~}
1

Oxycodone Plasma
Concentration (ng/mL)

—a— 5 mg Roxicodone

—O— 5 mg/400 mg Oxycodone/ITbupraefen

S 8 10 12 i4 16 18 20
Time (hr)

Mean Cumulative Amounts of Total Ibuprofen in Urine after Single
Dose Oral Administration One Tablet of Oxycodone/Tbuprofen (5
mg/400 mg) and Two Tablets of Nuprin® (2 x 200 mg of Ibuprofen).
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Mean Cumulative Amuunits uf Oxycedone In Urlne after Single Dose
Oral Administration One Tablet of Oxycodone/Tbuprofen (5 mg/400
mg) and One Tablet of Roxicodone® (5 mg of Oxycodone).”
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Cumulative Urinary
Amount of Oxycodone {ng)
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—O— S5mg/400 mg Oxycodone/lbuprofen
—e— 5 mg Roxicodone

Discussion:

The objective of this study was to compare the rate and extent of absorption and
excretion of a single oral dose of oxycodone HCl/ibuprofen (5 mg/400 mg) from Forest’s
combmanon product with a marketed oxycodone HCI (Roxicodone®) or tbuprofen
(Nuprin®) formulation. This study was not a bioequivalence study; it was designed
instead as a comparative bioavailability study.

The Applicant stated that the difference seen in the rate of ibuprofen absorption was not of
significant magnitude to be of clinical relevance in the use of the product for the acute treatment
of moderate severe to severe pain.

AY
pPIARS THIS W
Ao ORIGINAL
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DuPont Perck Study 604-003-01

DuP 604-003-01 vi

SYNOPSIS

A SINGLE-DOSE CROSSOVER STUDY IN HEALTHY VOLUNTEERS
TO COMPARE THE RELATIVE BIOAVAILABILITY OF DuP 604 TABLETS
AND SINGLE DOSES QF 400 mg IBUPROFEN AND 5 mg OXYCODONE
ADMINISTERED TOGETHER

Investigator and Affiliation: —

Study Objectives and Design: The purpose of this study was to
compare the rate and extent of absorption of DuP 604 tablets given as
a single cral dose, with the rate and extent of absorption of
2%x200-mg ibuprofen caplets and 1X5-mg oxycodone HC1 tablets given
together as a single dose.

This study was an open-label, randomized, two-way, two-period singte-
dose crossover design study conducted at a single clinical site.
Twenty-four subjects received, in random order, sequential single
doses of one DuP 604 (5-mg oxycodone HC1/400-mg ibuprofen) tablet,
and one oxycodone HC! 5-mg tablet plus 2x200-mg —_ {ibuprofen)
caplets on each of two dosing periods. Doses were separated by a 6-
or 7-day washout period. Blood samples were collected pre-dose and
for 10 hours after drug administration for each phase to evaluate the
pharmacokinetics of each of the drug substances. Serial urine
samples collected predose and through 24-hours post drug
administration were obtained in the event that an alternative means
of assessing drug absorption was needed.

Study Population: Twenty-four healthy adult males participated in
and completed the study.

Pharmacokinetic Results: The pharmacokinetic parameters for

ibuprofen were not significantly different between the two
treatments, DuP 604 versus fbuprofen plus oxycodone, except for Tmax.

August 12, 1991
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The difference in Tmax was largely attributable to three subjects who
had two peaks, the second had a higher ibuprofen peak plasma

concentration, when administered the lbuprofen caplets. Analysis ot
the 90% confidence intervals for the parameters AUCT and AUC
indicated equivalence for ibuprofen between DuP 604 and ibuprofen
plus oxycodone. The parameter Cmax had an upper timit of 121%, which
is above the usual limit of 120% used to declare bioequivalence.
However, even though the confidence interval was 1% higher, the Cmax
values were comparable and essentially indicated equivalence for
tbuprofen from DuP 604 and ibuprofen plus oxycodone,

The pharmacokinetic parameters for oxycodone were not significantly
different between the two treatments, DuP 604 versus ihuprofen plus
oxycodone. Analysis ot the Y0% confidence intervals for the
parameters Cmax, AUCp.4 and AUC indicated equivalence for oxycodone
between DuP 604 and ibuprofen plus oxycodone.

Treataant
9% Confidence
Parameter intervals
DuP 884 Ibuprofen +  Dxycodone or ANOYA®
{Test) {Reference)
Ibuprefen {n=24)
Conx (pagfel) LN 8.1 - 96.7-121.8
Twax (br} 1.4 2.2 - sIg
AUCT (zag-hr/ul) 112.4 169.5 - §T.8-188.2
A (ug-hrfal) 122.4 115.8 - 971 4-114.1
%, (hr-1) 0.335 ’.381 - KS.
by (hr)e 2.8 1.91 - N.D.
Oxycodons (n=24)
Casx (ngfal) 7.62 - .8 84.7-103.1
Tuax (uin) 88y - 82.5 N.S.
A, , (ng-minfal) 1181.2 - 11524 91.2-118.3
A {ng'min/al) 2191.4 - 2184.7 89.8-111.0
N, (ain-1) §.0841 - 00841 N.S.
bz (win)s 1289 - 18¢.2 N.D.

* Confidence interval calculated fron two one-sided t-test

b SIC = significantly different (p<8.85); N.S. = Nob significant; K.D. = not determined
¢ by, reported 3 harsonic asan

Trentaent
90X Confidenca
Paramater Interval®
DuP 884 Ibuprofen + Dxycodons or ANDYAY
{Test) {Refarance)
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YARTABLE

Ibuprefen (n=24)

Caax (pgfel}

LN} 28.1 #3.7-121.8
Teax (hr) 1.4 2.2 sia
AT (pg-hrfaL) 112.4 1906 97.§-188.2
A (pg-he/al) 122 .4 115.8 97.4-114 1
X, (hr-1} £.235 4.36] N.S.
by (hr)e 2.89 1.9 N.D.
Treatnent
98X Confidence

Paranater Intarvale

DuP B84 Ibuprofen + Oxycodone or ANOYAY

{Test) {Refarancs)

Dxycodons (n=24)

Casx {ng/el) 7.62 - B4 7-182.1
Tasx (min) 8s.2 - N.5.
M, (ng-min/al) 1181.2 - 1152.4 91.2-116.3
M (ng-sinfel) 2191 .4 - 2184.7 89.6-111.8
N, (win-3) §.8041 - . NS,
%y, (win)e 1089 - 169.2 K.D.

* Confidence interval calculated from two one-sided b-test

v SIG = significently differant (pSB.#5); N.S. = Mot significant; N.D. = not determined
© ty,z reported as harsonic wean

X E. 4.1

DuP 384~883 Lhuprofen 409 ag
RELATIVE BIOAVAILABILITY ANALYSIS

PENDT
METHOO 'I.! 98X COMFIDENCE INTENYAL BASED ON TWD DONE-SIDEO T-TESTS

TEST STANDARD
FORMULATION  FORNULATION
DUR ae4

7#X CONFIDENCE
TI0 PFERCENT INTERYAL

I+0 TEST/STANDARD  DIFFERENCE DF WSE LOWER LIMIT
122,443 115.792 1. E.T4208 22 383,818 §7.285
AUCT 113806 18%_ 538 1. 2.08228 £ 151,661 @r.481
CHEAX 8.575 .y 1. 2. 0011 f+4 4T.333 . Toe
LN{AUC) 4,794 4.708 1. 7. 08072 a .028 T 134
Lm{auc 4.104 4,008 1. . 40T 22 a.813 M _41E
LM (CMAX a.372 1388 1. 1.1%010 22 ”.pal 96122

OwP 484-883F Oaydcdena § mg
APPENDIX E.0.1 RELATIVE QICAVAILABILITY ANALYSIS
MEYTHOD F1: POX CONFIDENCE INTERVAL BASED OW TWO OME-SIDED T-TESTS

TEST STANDARG 9% CONFIDENCE
FORWULATION FORMMATION (] PERCENT INTERVAL

DUF S84 1.0 TEST/STANDARE  DIFFERENCE oF MSE LOWER LINIT
A -4 118114 llll lt 4.76378 12 49528.187 .1
AU 2101.41 ,390098 12 2210%1.9%% 80.821
7.62 .l ~§. 52878 2 z2.208 04 . 802
LH(AUC 8-4) T. 83 R -8,88T14 Ee] T LR
(AUC) T.8% R -8.55708 22 .84 am.ane
N (chax) 1.0 2.8 -1.EK7T0K 12 a.838 k. 26T

1409 3181550d 1538

PN COMFIDENCE
INTERYAL
UFPFER LINIT

114121
ige.173
126,984
113.009
187,760
121,298

99% CONFIDENCE
INTERYA!

UFFER LIMIT

118,337
11&.887
[ ]

161208

65



Urine samples were not analyzed based on the equivalent plasma AUC
results.

Safety: Study medications were well tolerated by the volunteers.
Overall, 30 clinical and laboratory adverse events were recorded for
11 volunteers. One subject had muscie damage secondary to excessive
weight 1ifting with resultant elevations in SGOT, SGPT, LDH, creatine
kinase, and urinary occult blood all occurring predose {CPK was not
tested however, until Day 3). These abnormalities diminished over
time. Post dosing, other events included dizziness {15), fatigue
(2}, nausea (1), abdominal cramping (1), vomiting (1), headache (1),
nervousness (1), thinking abnormality (decreased concentration) (1),
and epistaxis (1). A1l other clinical laboratory, vital signs
measurements, and electrocardiograms were within normal limits for
healthy young male adults.

Eonclusions: DuP 604 provided pharmacokinetic profiles of ibuprofen
and oxycodone which were equivalent (not strictly true for ibuprofen
Cmax, since it was 1% above the 120% upper bound) to those obtained
when the compounds were administered together. These results
indicated that ibuprofen given in the combination, DuP 604, was
equivalent to ibuprofen 2x200-mg caplets. Additionally, oxycodone
HC1 given in the combination, DuP 604, was equivalent to an oxycodone
HC1 5-mg tablet.

MEDICATION DISPOSITION SUMMARY

Quentity Quantity Quantity

Product Lot § Strength Recwived Dispansed Reamzining

DuF 884 1440 b mg/488 =g 306 tablets 24 tablets 8 tabista

Oxycodona HCI o81447 E ag a2 tablets 24 tablets 8 tablets
lus

Ihupref.n_ #OFH-0828 280 my &6 caplets 48 caplote 12 cuplats

.,

The “"guentity remaining® cotumn ref lacis thoss medicstions retsined by the principsal
investigstor as retention ssaples (Faders! Register, Thuraday, Novewber &, 1990, 21 CFR
Perts 312, 814, and 328; Retention of Biocavailability and Bicequivelence Tasting
Ssaples; Final Rule). Clinical ssnufacturing and psckeging of tha test medicstions
occurred severasl moanths prior to the issusnce of the FDA Novesber 8, 1990 interim
ruting. Thus, the quantities retsined by the investigator ma ratention ssmplas do not
equa! 6 times the relesse testing amount steted in this rula.

Orug Administration

Subjects reported to the study clinic the evening prior to
each dose and were discharged approximately 24 hours post
drug administration. Subjects checked into the clinic
facility the evenings of Days O and 7. Urine specimens were
provided upon checkin, and all results of tests for
substances of abuse were confirmed as negative before any
subject was administered test medication.
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Folloewing an overnight fast, each subject received his
assigned dose of test medication with 240 mL of water. The
medication doses were administered at 2Z-minute intervals to
consecutively numbered subjects beginning at 0800h on Study
Days 1 and 8. Subjects remained fasted and seated or
ambulatory for 4 hours after dosing. A1l doses were
administered by the principal investigator or a sub-
investigator who remained at the study site for at least 4
hours following dosing.

Food was not permitted until 4 hours after each dose,
although water was consumed ad /75 during the confinement
periods. Meals served to the subjects while confined were

lTow fat, caffeine- and alcohol-free, A standard lunch was
provided 4 hours following dose administration, and a
standard dinner was served 9 hours following dose
administration.

Plasma Samples

Venous bloed samples (20 mL) were obtained immediately
before dosing and 30 wminutes, 1, 1.5, 2, 3, 4, 6, 7 and 10
hours following dosing on Days 1 and 8 for determination of
rlasma oxycodone arid ibuprofen concentrations. “Blood
samples were collected in two (Z2) 10 mL blood collection
tubes containing EDTA, and centrifuged in a refrigerated
centrifuge at 2800 vrpm for 15 minutes. Flasma samples were
then transferred into three polypropylene Cryotubes® and
flash frozen in an alcohol and dry Jce bath. The plasma
samples were divided into 6 mL (2 x 3 mL) and 2 mL aliquots.
The 2 mL samples were retained by _— For ibuprofen
analysis. The 6 mL sample aliquots were shipped to The
Du Pont Merck Pharmaceutical Company for oxycodone analysis.
A1l samples remained frozen (~-20°C) until assayed.

Urine Samples

Urine was collected at 0-2, 2-4, 4-6, 6-8, B-10, and 10-24
hour intervals post-drug administration. During each
collection interval, the time, volume, and pPpH of each void
was recorded. Urine for each collection interval was pooled
and was kept refrigerated in a container identified by the
subject’'s initials and number. At the end of each pooled
collection interval, the total volume of urine was recorded.
The start and end times of each urine collection interval
were recorded. A 10 mL aliquot of the pooled volume was
collected in a plastic vial, and stored frozen (-20°C) in an

Analytical Methodology
ILbupro Nen

Ibuorofen was auantified in human olasma extracts by

_ . A full report for this
assay method and validation results is +n Appendix C.1.
Tabulated in Appendix C.Z are the accuracy and precision
results of the extracted controls and standards analyzed
during the actual analysis of subject samples .
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Oxycodone

Oxycodone was gquantified in human plasma extracts by

The

assay was specific for oxycodone. A full vreport for this
assay method and validation results is in Appendix C.3.
Tabulated in Appendix C.4 are the accuracy and precision
results of the extracted controls and standards analyzed
during the actual analysis of subject samples.

Pharmacokinetic Parameters

The primary objective of this study was to assess the
bjoavailability of oxycodone HC1 5 mg and ifbuprofen 400 mg
given as the combination tablet DuP 604 relative to oral
doses of oxycodone HC1 5-mg tablets and ibuprofen 2x200-mg
caplets given together. Biocavailability of oxycodone and
ibuprofen were assessed separately. For each, the single-
component drug was considered to be the reference, and the
drug given as Dup 604 was the test formulation. Data from
24 subjects was used in all assessments.

Pharmacokinetic parameters used to assess the relative
bicavailability of oxycodone and of ibuprofen from different
sources (DuP 604 or single component drug) were AUCg_g.
AUCT, AUC and Cmax- An and Tmax were tested for sequence
and treatment effects using analysis of variance, but were
not used to assess biocavailability. Parameters were listed
for individual subjects, and summary statistics were
tabulated by sequence and by source. Possible
transformations from the Box~Cox family of transformations
were explored. Analyses were performed on transformed
(natural logarithm) data, as well as on the untransformed
data . A1l parameters woare taestoed for carryover effect ucing
crossover analysis techniques in SAS Procedure GLM. In the
event that unequal carryover effect was exhibited, a first
period analysis was performed.

The primary method used to evaluate relative bicavailability
was 90% confidence intervals computed from the two one-sided
t-test method introduced by SchuirmannZ, with overall
alpha =~ 0.10.

Results:

1. Demographics

APPEARS THIS way
ON ORIGINAL
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STUPDY STATISTICS OF PEMOGRAPHIC VARIABLES
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2. Plasma concentrations

IBUPROFEN MEAN PLASMA CONCENTRATIONS AFTER ADMINISTRATION
OF DuP 604, AND IBUPROFEN 2x200-mg CAPLETS AND OXYCODONE
HC1 5-mg TABLETS TO HEALTHY VOLUNTEERS

APPEARS THIS wAY
ON ORIGINAL
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IBUPAQFEN PLASMA CONC, (UGML)

+]

TREATMENT

&% DufF o0

O I BUPROFEN + OXYCODOMNE

1

%
o

2 - -
TIME (HRS)

OXYCODONE MEAN PLASMA CONCENTRATIONS AFTER ADMINISTRATION
OF DuP 604, AND IBUPROFEN 2x200-mg CAPLETS AND OXYCODONE
HC1 5-mg TABLETS TO HEALTHY YOLUNTEERS

OXYCODONE PLASMA CONC thG/ML)

.Ma P Y Y P ——————
e = TIME:‘(HRS) = -

3. Assay

9 Ibuprofen

Linearity

The calibration curve parameters are in Table 2.
thuorofen in human plasma had good 1inearity in the concentration range from

TREATMEMNT
-k DuF 8o

with corrslation coafficients greater than 0,.9991.

The cali{braticen curves for
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Precision

The within-day precision of the method was determined from the relative standard
deviation (RSD) of six replicate analyses of each of three poaled quality control

samples {controls}. The overall precision of the method was determined from tha
. . The

control data are {n Tables 3 through 5. The overal! RSD for all three coatrols

was within —

Accuragy
The accuracy of the method was determined by comparing the means of the measured
concentrations of the controls described above with their theor=+i-31
concentrations. Al overall mean values were within — of their,
theoretical concentrations {Tables 3 through 5).

imit of itati

The limit of quantitation was set at * ~— of ibuprofen in olasma, At that
concentration, the RSD if the peak height ratios was " that of the
measured concentrations was - (Table 1). The deviatien of the mean of the

measured concentrations from the thaoratical value was ~ .

Absolute Recoveriss

The zbsolute reécoveries were determined by comparing the peak heights of the
extricted calibration standards with the peak heights of pure unextracted
standards at the same concentrations (Table 6}. The mean recoveries were =~~~

- for the ibuprofen concentrations at -
respectively.
Stabitity
The spiked control samnles remained stable from preparatibn - . to
extraction { ~ . Stabflity will be monitored and reported in an
upcoming sampie report.
10

11 Oxycodone

The lower limit of quantification for oxycodone was set at
- This limit is 80% of the concentration of the lowest

standard in the validated assay. This approach is permitted under

the Drug Metabolism and Pharmacokinetics Standard Operating Procedure
{SOP VII}. A1) oxycodone concentrations in this report were reported

as bql if the concentration was below —

APPEARS THIS WAY
ON ORIGINAL

71




DuPont Perck Study 604-004-01

SYNOPSIS

A SINGLE-DOSE CROSSOVER STUDY IN HEALTHY VOLUNTEERS
TO COMPARE THE PHARMACOXINETIC PROFILES OF OXYCODONE AND
IBUPROFEN WITH THAT OF THE COMBINATION PRODUCT DuP 604

Investigator and Affiliation: -

——

Study Objectives and Design: The purpose of this study was to
compare the pharmacokinetic profiles of sifgle oral doses of
oxycodone HC1 5-mg tablets and ibuprofen 2x200-mg caplets given
individually, with the pharmacokinetic profiles of oxycodone and
ibuprofen given as the oral combination product DuP 604 (oxycodone
HC1 5 mg/ibuprofen 400-mg tablet).

The study was an open-label, randomized, three-way, three-period
single-dose crossover study conducted at a single clinical site. 1In
random order, 24 subjects recelved sequential single doses of one
DuP 604 tablet (5-mg oxycodone HC1/400-mg ibuprofen), one oxycodone
HC1 5-mg tablet, and 2x200-mg (ibuprofen) caplets on each
of three dosing days. Doses were separated by a seven-day washout
period. Blood samples were collected pre-dose and for 10 hours after
drug administration for each phase to evaluate the pharmacokinetics
of ibuprofen and oxycodone. Serial urine samples collected predose
and through 24-hours post drug administration were obtained in the
event that an alternative means of assessing drug absorption was
needed. ’

Study Population: Twenty-four healthy adult males participated in
the study. Twenty-three subjects completed the study, with one
subject discontinuing his participation following the first study
period due to nausea.

?harmacokinetic Results: The pharmacokinetic parameters for
ibuprofen were not significantly different between the two
treatments, DuP 604 versus ibuprofen. One subject's plasma
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concentrations were extremely low after the ibuprofen caplet
treatment. This subject was not included in the statistical
analysis. Analysis of the 90% confidence intervals for the
parameters Cmax, AUCT, and AUC indicated equivalénce for ibuprofen
between DuP 604 and ibuprofen alone.

The pharmacokinetic parameters for oxycodone were not statistically
different between the two treatments, DuP 604 versus oxycodone. Five
subjects® AUCp.4 and six subjects' AUC and :, values were not
included in the statistical analysis because paired data was not
obtainable. Analysis of the 90% confidence intervals for the
parameter Cmax and AUCg.4 indicated equivalence for oxycodone between
DuP 604 and oxycodone alone. The parameter AUC had an upper limit of
121.7%, which is above the uswval limit of 120% used to declare
bicequivalence. However, even though the confidence interval was
1.7% higher, the AUC values were comparable and essentially indicated
equivalence for oxycodone from DuP 604 and oxycodone alone.

Treateent
98X Confidence
Paranster Intervais
DuP B4 Ibuprofen Oxycodone or ANOVA®
Ibuprofen (n=22)
Caax (ug/ul) 2 32.2 - $8.2-180.9
Tezx (hr) 1.6 1.3 - NS,
AXT (ugehr/al) 18§ 116.9 - 93.6-167.2
AC (ugehrfel) 122.9 121.8 - 93.6-107.2
X, (he-1) &.368 [8-1.7] - N.S.
L2 (he)e 1.9 1.51 - N.D.
Osycodene (n<23)
Casx (ngfel) 1.4% - T.87 86.8-111.8
Tuax {win) (TR} - 8.5 NS,
M, (np.lcl.)‘ 19328 - 1838.1 84.7-115.8
NX (l_lg'ﬂn]nL)' 2191.¢% - 2187.7 81.6-121.7
A, (ain-1}e 8.084) - 0084 N.s.
L (min)e-= 180.7 - 168. 6 b
* Confidence interval calcuiated fron Lwo one-sided t-test
b NS, = nol pignificant, N.D. = not deternined
* L,z reported us harsonic mewn
ine )l
*as=l?
Treatasnt
#8X Confidence
Paranster Intervale
DuP S04 Ibuprofen Oxycodone or ANOYA®
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e

Jbuprofen (n=22)

Caan (pgfel) T 52.2 - 99.2-108.9
Toax {hr} 1.5 1.2 - N5,
AUCT (ugehr/al) 1186 1180 - 93.6-167.2
AMX (ugehrfat} 122.8 121.8 - 93.8-187.2
X, (hr-) £.268 £.3¢82 - N.S.
t, (he)e 1.9 1.9 - N.D.
Osycodone (n=23)
Carn (ng/ul) 1.46 - 7.67 85.8-111.8
Tuaz (min) a9 - 0.5 NS,
A, , (np/at ) 1832.8 - 1.1 04.7-116.8
A (ngeminfal)" 2191.8 - 2167.7 81.6-121.7
X, (sin-1)e 8.0043 - P.0844 RS
Ly, (min)c® 180.7 - 168.6 N.D.

* Confidance interva! calculsted froa two one-sided L-tast
b M.5. = not significant, K.D. = not determined

€ t,,2 teporbad as harsonic mesn

LR ]

‘ane )}

Urine samples were not analyzed based on the equivalent plasma AUC
results.

Safety: Study medications were well tolerated by the volunteers,
Overall, twelve clinical adverse events were reported by 5 volunteers
that included nausea (4), dizziness (4), somnolence (1), abdominal
pain (1), dyspepsia (1), and back strain (1). One subject withdrew
prior to Period 1l of study due to experiencing nausea in Period I.
The subject was not replaced. Clinical laboratory, vital sign
measurements, and electrocardiograms were within normal limits for
healthy young male adults.

Conclusions: DuP 604 provided pharmacokinetic profiles of ibuprofen
and oxycodone which were equivalent (not strictly true for oxycodone
AUC, since it was 1.7% above the 120% upper bound) to those obtained
when either compound was administered separately. These results
indicate that there was no pharmacokinetic drug interaction between
either ibuprofen or oxycodone when administered as the combination
tablet DuP 604.

Study Medications:

APPEARS THIS WAY
ON ORIGINAL
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MEDICATION DISPOSITION SUMMARY

Quantity Quantity Quant fty
Preduct Lot ¢ Strength Received bispwnawd Ressining
DuP 884 o144 E mag/488 ag 28 tablets 23 tablstia 7 tsblata
Oaypcedone HCI PR144T § mwg 3§ taublets 24 tablate B8 tablata
Tovprofen_ eePH-828 268 =g o8 ceplats 42 ceplete 14 caplats

P

The quentity remsining® coluan raflacis those medicstions retsined by the principsl
investigstor s retention sesples (Federal Register, Thuridsy, November &, 199€, 21 CFR
Parte 312, B14, mnd 320, Retantlon of Biceveilability and Bioequivelaence Testing
Saaples; Finat Rulae). Clinica! ssnufecturing snd packiging of the tast sedicatlions
eccurred asveral months prier te the lasvence of the FDA Movazber B, 1900 interim
tuling. Thus the quantities reteined by thas invastigestor ss retention ssaples do not
agusl & times Lhe relesss tusting ssount stated ln thle rule.

Dissolution Data

The in witro dissclution tests for the tablets and caplets
were conducted as follows. For DuP 604 the method used was
a USP basket at 150 RPM in 900 mL of pH 7.2 phosphate buffer
at 37°C using manual samnling, On average for DuP 604,
avrvradone dissolved at = , and fbuprofen dissolved at

-— at 30 minutes. For oxycodone tablets, the method used
was a USP paddle at 50 RPM in 500 mL of purified, deaerated
water at 37°C using marn—--* sampling. On avevage, nwirmmod——-

tablets dissolved at - at 45 minutes. For —_
caplets, the method used was a USP basket at 150 RPM in 900

mL of pH 7.2 phosphate buffer at 37°C usinn mancval sampling.
On average, tbuprofen dissolved at ~ at 30 minutes.
A1l individual tablet and caplet data are presented 1in

Appendix B.
Sampling Information

Plasma Samples

venous blood samples (20 mL) were obtained immediately
before dosing and 30 minutes, 1, 1.5, 2, 3, 4, 6, 7 and 10
hours following dosing on Days 1, B and 15 for determination
of plasma oxycodone and ibuprofen concentrations. Blood
samples were collected in two (2) 10 mL blcod collection
tubes containing EDTA, and centrifuged in a refrigerated
centrifuge at 2800 rpm for 15 minutes., Plasma samples were
then transferred into three polypropylene Cryotubes® and
flash frozen in an alcohol and dry ice bath. The plasma
samples were divided into 6 mL (2 x 3 mL) and 2 mL aliquots.
The 2 mL samples were retained by - for ibuprofen
analysis. The 6 mL sample aliquots were shipped to The
ODu Pont Merck Pharmaceutical Company for oxycodone analysis.
The plasma samples from the periods in which subjects
received oxycodone alone or ibuprofen alone were only
assayed for the compound administered. A1l samples remained

frozen (-20*C) until assayed.

Urine Samples

Urine was collected at predose and 0-2, 2-4, 4-6, 6-8, 8-10,
and 10-24 hour intervals post-drug administration. ODuring
each collectfon interval, the time, volume, and pH of each
void was recorded. Urine for each collection interval was
pooled and was kept refrigerated in a container identified
by the subject's inftials and number. At the end of each
pooled collection interval, the total volume of urine was
recorded. The start and end times of each urine collection

Ad0J 319iSS04 1S1g
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interval were recorded. A 10 mt aliquot of the pooled
volume was collected in a plastic vial, and stored frozen
(—zo'c) fn an anrinht nncitinn_ AtY urine samples were
shipped to ~ _— ¥-

Analytical Methodology

/ : for

- - . The
assay was specific for ibuprofen. A full report for this
assay method and validation results is in Appendix C.1.
Tabulated in Appendix C.2 are the accuracy and precision
results of the extracted controls and standards analyzed
during the actual analysis of subject samples.

Ibuprofen

Oxycodone

C

1 4 /
The

assay was specific for oxycodone. A full report for this
assay method and validation results is in Appendix C.3.
Tabulated in Appendix C.4 are the accuracy and precision
results of the extracted controls and standards analyzed
during the actual unalysis of subject samples.

Analysis

Pharmacokinetic parameters used to assess the relative
bivavailability of oxycodone and of ibuprofen from different
sources (DuP 604 or single component drug) included AUCT,
AUC, Cmax. Ap and Tmax were tested for sequence and
treatment effects using analysis of variance, but weie not
used to assess relative bicavailability. Parameters were
YTisted for individual subjects, and summary statistics were
tabulated by sequence and by source. Possible
transformations from the Box-Cox family of transformations
were expiored. Analyses were performed on transformed
(natural logarithm) data, as well as on the untransformed
data, All parameters were tested for carryover effect using
crossover analysis techniques in SAS Procedure GLM.

The primary method used to evaluate relative biocavailability
was 90% confidence intervals computed from the two one-sided
t-tests method introduced by Schufrmann?2, with overall
alpha = 0.10.

Three other methods were usad to verify the results of the
two one-sided t-test mothod. These were calculation of
Bayes fan posterfor probabiifties3, Westlake's 90% symmetric
confﬂ?euce Timits®, and Anderson and Mauck's hypothesis
testsI,

Results:

Demographics
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Mean ptasma concentrations vs. time profiles

IBUPROFEN MEAN PLASMA CONCENTRATIONS AFTER ADMINISTRATION
OF DuP 604 AND IBUPROFEN 2x200-mg CAPLETS TO HEALTHY
YOLUNTEERS
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OXYCODONE MEAN PLASMA CONCENTRATIONS AFTER ADMINISTRATION
OF DuP 604 AND OXYCODONE HC1 5-mg TABLETS TO HEALTHY.
VOLUNTEERS

APPEARS THIS WAY
ON ORIGINAL

78

Ad09 11815S0d 1534




GXYCODONE PLASMA CONC. NG/ML

3 TREATMEMNT
- OouUrs oO0.a
O OXYCODOMNE

oo T T
o = - - -
TIME (HRS)
DuP 8804-884 Thuprofan 488 mg
APPENDIX E.4.) RELATIVE BIOAYAILABILITY AMALYSIS
WETHOD B1: #8% COMFIOEWCE INTERVAL BASED DN TWO ONE-SIDED T-TESTS
TEST STANDARD 10X CONFIDENCE 4% CONFIDEHCE
FORMULATION FORMULATION RATIO PERCENT INTERYAL INTERVAL
YARIADLE bur ses i TEST/STANDARD OIFFERENCE [OF MSE LOWER LINIT UPFER LiNET
AL 121.908 12).488 1.80143 9.14268 20 276.7287T 83, w48
AUCT . 118,918 o8 0. 43520 20 220.981 [ENTT]
CuAx .27 EL 33.7T08 LI
LN{AUC) 4.70% 70 ., 94,288
LN(AT) 4.718 4.124 20 §4.4T8
LN(CHAX) 1.437 5.442 9.99954 e .83 LI 1e.1er
DuP 884404 Buycedens § ng
APPENDIX E. 8.} RELATIVE BIDAVAILABILITY ANALYSIS
METHOD §t: S4% CONFIDENCE INTERVAL BASED O TWD ONE-SIDED T-TESTY
TEST STANDARD ¥O5 COMF IDEMCE % COMFIDEMCE
FORMALATION FORMIATION RATIO FERCEMY INTERYAL IMTERYAL
YARTABLE [T QXYCOUONE  TEST/STANDARD  DIFFERENCE  DF 3 LOWER LINIT UPPEN LINIT
A 8-4 1938.14 14 TEAGS . T12 115,779
A 1178 15 E194K2.361
CHAX T.57 21
LN{AUC #-4) .0l 14
{AUC) T.83 18
LH{CHAX) 1.e7 =1. 88154 1 .OTS s, 248 112,170

APPEARS THIS WAY
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Dose Proportionality/Food Effect/Multiple Dose studies:

Forest Study OXY-PK-03

Title of Report

after Multiple Doses

A Study to Investigate the Effects of Food on the Ratc and Extent of Absmpt:on of
Oxycodone and Fouprofen from Combination Oxycodone HCU/Ibuprofen Products after
Single Dose and to Investigate the Degree of Accumulation of Oxycodone and Tbuprofen

Purpose of Study

and fed conditions.

1. To investigate the rate and extent of absorption of oxycodone and ibuprofen after ad:mmsu—anon of
oxycodone HCl/ibuprofen either as 2 § mg/400 mg or a 10 mg/400 mg combination tablet under fasted

2. To determine the degree of accumulation of oxycodone and ibuprofen after multiple dose

administration of a 5 mg[400 mg combmanon tablet.

phase (study part IT) in 24 healthy young
subjects

Date of Report Studies were carried out
June 5, 2001 From To -
October 14, 2000 Novcmber 10, 2000
Statlstical Methodology } Phase of - - Numiber of ;- '_ ‘
| Development Subjécts ot
An analys:s of variance (ANOVA) was Phase 1 24 (24 completed)
performed on the pharmacokinetic
parameters using the GLM procedures of
SAS to assess the effects of food. The
ANOVA model included the variables
Sequence, Subject {nested in Sequence),
Period, and Treatment.
Des:gn nf Study Analytlcal Sxte Modeof »» .- . .
Administration -
Single center open Iabe! randomized study Forcst Laboratoncs Oral — fasted
consisting of a single dose cross-over phase | Inc.
(study part I}, followed by a multiple dose Oral - fed

Clinical Site

Formulations.

L

L. Oxycodone/lbuprofen 5 mg/400 mg

tablet (Forest Laboratories, Inc., Lot #:
00069C; Manufacture Date: 3/2000)

2. Oxycodone/Ibuprofen 10 mg/400 mg
tablet (Forest Leboratories, Inc., Lot #:
00084D; Manufacture Date: 4/2000)
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Name of Company

Individual study

Forest Laboratories, Inc.

Table Referring to

Name of Finished Product

Part of the Daossier

Name of Active Ingredient Volume:
Oxycodone/Ibuprofen
Page:
Test Formulations Administered
Study Part I (Siagle Dose)
Treatment A { Treatment B
(n=12)

One oxycodone/ibuprofen (5 mg/400 mg)
tablet, administered with 240 mL of water
foliowing a 10-hour ovemight fast.

One oxycodone/ibuprofen (5 mg/400 mg)
tablet administered with 240 mL of water
following a standardized, high-fat
breakfast.

Treatment C

Treatment D

{n

=12)

One oxycodone/ibuprofen {10 mg/400 mg)
tablet, administered with 240 mL of water
following a 10-hour ovemight fast.

One oxycodone/ibuprofen (10 mg/400 mp)
tablet administered with 240 ml. of water
following a standardized, high-fat
breakfast.

Study Part IT (Multiple Doses)

Treatment E
(n=14)

One oxycodone/ibuprofen (5 mg/400 mg) tablet every 6 hours for 3 % days

APPEARS THIS WAY
ON ORIGINAL
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2 a4

i_S ummary sad Conclusions ‘ ]

Twelve subjects received the following two treatments in study part [ in random order:

A. One oxycodonefibuprofen (5 mg/400 mg) tablet, administered with 240 mL of water following a 10-hr
overnight fast.

B. One oxycodonefibuprofen (5 mg/400 mg) tablet, administered with 240 mL of water following a
siandardized, high-fat breakfast.

Twelve subjects received the following two treatments in smdy part I in random order:

€. One oxycodone/ibuprofen (10 mg/400 mg) tablet, administered with 240 mil of water following a 10-hr
overnight fast.

D. One oxycodone/ibuprofen (10 mg/400 mg) tablet, administered with 240 ml. of water following a
standardized, high-fat breakfast.

After completion of study part 1, all 24 subjects received the following treatment in study part I1:
E.  One oxycedone/ibuprofen (5 mg/400 mg) tablet every six hours for 3 ' days.

Blood samples were obtained at 0 075 05.075.1.1.5.2. 3,4, 6, 8, 10, 16 and 24 hows. Plasma samples
were analyzed for oxycodone by —

- assays that demonstrated appropriate accuracy, linearity, reproducibility, and
precision. Total ibuprofen plasima concentrations were calculated by adding corresponding R-ibuprofen and
$-ibuprofen plasma concentrations.

Resultg:
Ibuprofen
Stagle Dose Multiple
Dose
PK 51480 5/400 101400 10/400 5/400 ti-d,
Parameter Tasted fed fasted fed for 3.5 days
Conax 343243 288160 3621058 14.3t6S 341116
g/mL}
AUCh ¢ 1204 %203 1138+ 183 1177266 10951328 105.1 £22.7*
| (ugehr/mL}
AUCpo 1231 £193 11671180 120.0 £26.0 113.24£133.2 nfc
(pghrimL)
Tmax 18109 2108 22212 :0%1.0 22119
{hr}
T 2103 21203 20102 2.710% 20£03
L{hr)
n/c = not calculated *AUC,, {t=6hr)

- APPEARS THIS WAY
ON ORIGINAL
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| Summary and Counclusions

Results {continued):

Oxvecodone
Single Dose ] Multiple Dose )

PK 5400 51400 10/400 10/4G0 S/H400 t1.d. for 3.5
Paramcter (asted fed fasted (ed days
Comax
{ng/mL)
observed 1171125 13631 20,3159 215147 178141
dose-adjusted* : 10.2£3.0 107123
AUCy.¢
{ug-hr/ml)
observed 5821150 7034133 96.3+£27.7 12194280 T0T 2.4
dose-adjusted 48.2+138 £09+140
AUC)
(ughr/mL}
observed 628+14.9 | 7521142 10134284 127.0+29.3 nle
dose-adjusted 50.6+142 6351146
Tmax 15£06 20+£06 14104 FRE SR 14105
(hr)
T 3504 15035 31204 14103 40107
{hr)

/e = nat calculated *dose-adjusted ta the S-mg dose

coadministered with cither 5 or 10 mg oxycodone.

pharmacokinetics.

*SAUCs. (1 = 6 hr)

Based on 90% confidence interval calculations, the presence of food did not have an effect on the rate and

extent of ibuprofen absorption, as measured by Cpuy and AUC values. The rate of oxycodone absorption, as
measured by C..,. values, was unaitered in the presence of food, whereas the extent of absorption was slightly
increased when oxycodone was administered with food, independent of oxycodone dose.

Dose proporticnality was demonstrated for oxycodone at 5 and 10 mg, when administered under fasting
conditions in the presence of 400 mg ibuprofen. Under fed conditions, a slight deviation from dose
proportionality was observed. Similar pharmacokinetic profiles were obtained for ibuprofen when

There was no accumulation of ibuprofen after multiple dose administration of oxycodone/fbuprofen every 6
hours for 3 % days (accumulation index R = 1.16). For oxycodone, moderate accumulation was observed
(accumulation index R = 1,43). This was in good agrecment with thearetical considerations, based on the
elimination half-life of ibuprofen (T.. = 2 hr) and oxycodone {T.; = 3.5 hr), indicating linear

Note that the Applicant obtained the confidence interval using 80-125% and 70-143% for AUC

and Cmax, respectively.

Ibuprofen
Single Dose Multiple
Dose
PK 5/400 5/400 10/400 16/400 5/400 ui.d.
Parameter fasted fed fasted fed for 3.5 days
Cmax J4.314.3 288160 Jlaxi0s 243 +6.5 343276
| (ug/mL)
AUCp., 120.4 £ 20.3 1138+183 [i7.7+£26.6 109.5+£32.8 105.1 £22.7*
| (ageheliml)y
AUCg.o0 123.1 £ 193 116.7 + 18.0 120.0 + 26.0 113222332 L)
~hr/mL.)
max 1Bz Ly 2.1 xT0.8 22 412 20410 2219
(he)
Twa 2103 2.1 +03 2. . A B i .
| ey 0£02 27+09 20103

r/c = not calevlated *AUC,, (x = 6 hr)
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Oxvcodone
Single Dose Multiple Dose

PK 5/400 5/400 10/400 10/400 5/400 t.i.d. for 3.5
Paramcter fasted Ted fasted fed days
CI'I'IIX
(ng/mL)
observed 11.7£25 136+3.1 03159 215147 178+41
dose-adjusted* 10.2+£30 10.7 2.3
AUCq
(pg-hr/mL}
observed 58.2+15.0 703 +133 96.3 + 277 121 94280 707 +1.4%*
dose-adjusted 4821+ 13.8 6091140
AUC)
{pg-hr/mL)
observed 62.8% 149 7521142 101.3 = 2B.4 [27.0+ 293 n'c
dose-adjusted 506+142 6315+146
Tmax 15206 20+06 14+04 2110 t4+05
{hr)
T 35204 35+0.5 3.1+0.4 3.4+05 4007
(hr)

n/c = not ¢calculated

*dose-adjusted to the 5-mg dose

**AUCq. {x =6 hr}

The FDA recommended high fat (50% of total caloric content of the meal) and high
calorie (approximately 1000 calories) breakfast consisted of 2 eggs fried in butter, 2
bacon strips, 2 slices of toast with butter, 4 ounces of hash brown potatoes and 8 ounces
of whole milk (i.c., approximately 150 protein calories, 250 carbohydrate calories, 500-

600 fat calories).

Fourteen blood samples were coliected during each period of the study according to the
following schedule:

Days 1 and 8 for study part I and day 12 after the 0800 hour dose for study part IL:

Pre-dose, 0.25,0.5,0.75, 1,1.5,2, 3,4, 6, 8, 10, 16 and 24 hours

Results of the Statistical Analysis (90% CI and p-values) for Total

Ibuprofen i B )
PK Parameter oxycodone/ oxycodone/ 10 mp/400 mg Iasted 10 mg/400 mg fed vs. -|
ibuptrofen ibuprofen vs. 5 mg/40¢ mg fed
S mg/400 mg 10 mg/400 mg § mg/40{ mg fasted
Ted vs. fusted fed va. Tasted
Cmax
| (ug/ml) T2-95 6-16 p=0.5435 p=G.10t0
AUCq.¢ (agehr/mL)
87103 84100 p=0.6879 p=0.5059
AUCH. (pgrbr/mL)
88 -102 85-101 p=0.6503 p=05546
Tmax
¢ p=04398 p=0.7513 p =0.3865 p=0.9560
T
(hr)} p=0.7125 _p=0.0129 p=04135 P =0.0537

The presence of food did not alter the rate and extent of absorption of ibuprofen after single dose
administration of oxycodone/ibuprofen (5 mg/400 mg), since the 90% confidence intervals were
within the acceptance criterion (C.l.: 70 - 143%). For the higher dose
(10 mg/400 rog), a decrease in the rate of ibuprofen absarption, as measured by Cm, x values,
was noted, whereas the extent of ibuprofen absorption remained similar in the presence of food.
The presence of 5 or 10 mg of oxycodone did not change the pharmacokinetics of ibuprofen, as
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can be seen by the p-values for the comparison of fasted or fed data for ibuprofen. Sim ilarly, the
presence of food did not alter the rate and extent of absorption of S-ibuprofen.

Results of the Statistical Analysis (30% CI or p-values) for Oxycodone

PK Parameter oxycodone/ oxycodone/
ibuprofen ibuprofen

5 mg/400 mg 10 mg/400 mg
fed vs, fasted fed vs. fasted

Conax 103 -130 101114

{pg/mL)

AUCy, 116- 130 120 - 137

(ngehrimL) -

AUCp0 115~ 127 119-135

(pg-hr/mL})

Tonax p=0.1156 p =0.0294

{be)

T p=0.7342 p=0.1248

{hr)

The rate of oxycodone absorption was unchanged in the presence of food, as indicated by the
90% confidence intervals when calculated either within the 5-mg or 10-mg dose ~oup
{acceptance limit: C.i., 70 - 143 %). The extent of absorption, as measured by the AUC values,
was slightly increased (by approximately 25%) in the presence of food (acceptance limit: C4., 80 -
125%).

Dose Proportionality of Oxycodone at the Dose Levels 5 and 10 mg.

10 mg/400 mg (dose-normalized)
vs. 5 mg/400 mg
Parameter Fasted Fed Fasted and Fed
(n=24) (n=24) Combined (n=24)

Clll
Ratio (%) 87 79 83

-value 0.1373 0.0180 0.0416
AUC,,
Ratio (%) 83 87 83
p-value 0.1090 0.1123 0.1204
Ratio (%) 81 84 83
p-value 0.0528 0.0693 0.0637

Under fasted conditions, peak plasma concentrations and systemic exposure of oxycodone
increased in a predictable, dose-refated manner at the dose levels of 5 and 10 mg under fasting
conditions. Under fed conditions, a slight deviation firom dose proportionality was observed,
which may be due to the higher degree of variability in pharmacokinetic parameters in the
presence of food.

Accumulation of Total Ibuprofen after Multiple Doses (n=12).
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Accumulation Ratio of C,,,, on Day 12 Ratio of Trough

Index and C,,, on Day 1 Concentrations 6 hr Post-
Dose on Day 12 and Day 1

1.16 £ 0.06 1.03+0.20 1.04+£0.36

There was, as expected based on the elimination haif life of total ibuprofen (T~n = 2 hr) and the

dosing interval 0: = 6 hr), no accumulation of total ibuprofen after multiple doses of

oxycodonefibuprofen (5 mg/400 mg) every 6 hours. Similar results were obtained for R-ibuprofen

(see Appendix E, Table E-27) and S-ibuprofen (see Appendix E, Table £28).

Accumulation of Oxycodone after Multiple Doses (n=12).

Accumulation Ratio of Cp,, on Day 12 Ratio of Trough

Index and C,,.on Day 1 Concentrations 6 hr Post-
Dgse on Dav 12 and Dav 1

1.43 +0.09 1.63+024 1.834£0.32

There was moderate accumulation of oxycodone after multiple doses of oxycodonefibuprofen (5

mg/400 mg} every six hours for 3 V2 days, as expected, based on the elimination haif life of

oxycodone (T~/2 = 3.5 hours) and a dosing interval of 6 hours.

Mean Total Ibuprofen Plasma Concentrations (ug/mL) after Singie
Dose Oral Administration of Oxycodone/Tbuprofen (5 mg/400 mg)
and (10 mg/400 mg) under Fasted and Fed Conditions.

40
—®— 5 mg/400 mg Oxycodone/Ibuprofen fasted
35 —O— 5 mg/400 mg Oxycodone/Ibuprofen fed

—&— |0 mg/400 mg Oxycodonelbuprofen fasted
—~L0— 10 mg/400 mg Oxycodone/Ibuprofen fed

=

e B

= "5

[ = 25

S =

b=}

e s 20

= E

— =

=5 1s

=R

b~ =]

=}

= o 10

5
0 T T T T T T T - T T T —
0 2 4 6 8 10 12 14 16 18 20 212 24
‘Time (hr)

Mean Trough Ibuprofen Plasma Concentrations (pg/mlL.) on Day 11
and Day 12 after Multiple Dose Administration of One
Oxycodone/Tbuprofen (5 mg/400 mg) Combination Tablet Every 6
Hours.
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Mean Total Ibuprofen Plasma Concentrations (ng/mL) after Multiple
Dose Administration of One Oxycodone/Ibuprofen (5 mg/400 mg)
Combination Tablet Every 6 Hours for 3 % Days.

40

35

30

25

20

15

10

Total Ibuprofen Plasma
Concentration (g/mL)

4 6 8 10 12 14 16 18 20 22 24
Time (hr)

Mean Oxycodone Plasma Concentrations (ng/mL) after Single Dose

Oral Administration of Oxycodone/Tbuprofen (5 mg/400 mg) aud (10
mg/400 mg) under Fasted and Fed Conditions.

APPEARS THIS WAY
ON ORIGINAL

87



24 4 —®— 5 mg400 mg Oxycodone/Ibuprofen fasted
—O— 5 mg/400 mg Oxycodonedbuprofen fed
22+ —=— 10 mp/400 mg Oxycodone/Thuprofen fasted

20 —O— 10 mg/400 mg Oxycodone/Tbuprofen fed

2 15 ]
g g) 18
S = 16 -
E g 14~
_§ E 12 -
5‘ § 10 -
S 8§ 8
. L g 4
4 1
2 4
0 - T v = —
O 2 4 [+3 8 10 12 14 16 18 20 22 24
Time (hr)
Mean Trough Oxycodone Plasma Concentrations (ng/mL) on Day 11
and Day 12 after Multiple Dose Administration of One
Oxycodone/Ibuprofen (5 mg/400 mg) Combisation Tabiet Every 6
Hours.
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Day 11: 8 am Day 13: 2 pm Day 31: 8 pm Day 12: 2 am Day I2: B am Day 12: Z pm

Mean Oxycodone Plasma Concentrations (ng/mL) after Multiple Dose
Administration of One Oxycodene/Ibuprofen (5 mg/400 mg)
Combination Tablet Every 6 Hours for 3 % Days.
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Oxycodone Plasma
Concentration (ng/mL)

26
24
22
20
18
16
14
2
10

SN & &0

v + . T . — T v
3 10 12 14 16 18 20 22 24
Time (hr)
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Forest Study OXY-PK1-97-02-000

Title of Report.:-+=. =k

A Pivotal Two- Way Crossover Slngle Dose Dose- Propomonallty Study of Oxycodone
and Ibuprofen From Two Strengths of a Combination Oxycodone HCl/Tbuprofen Product
in Normal Healthy Volunteers

Purpose of Study. -

The objective of this study was to eva]uate the dose proportlonahty of oxycodone at 5

and 10 mg, when admlmstered in the presence of the same amount of ibuprofen.

Date of Report v st

‘ Studies were carned out’

performed on the pharmacokinetic
parameters using the GLM procedures of
SAS. The ANOVA model included the
variables Sequence, Gender, Subject
(nested in Sequence and Gender), Period
and Treatment.

Apnl 18, 2001 “From = 1TTe ?
May 13, 1997 May 22, 1997
Statlstlea] Methodology ;.| Phase of . " | Number of;.
: » ."*'Development 7 | Subjeéts
An analysns of variance (ANOVA) was Phase 1 2524 completed)

Design of Study R _Ana]ytlcal S:te ... | Mode of -
5 o T S - ‘TAdministrqtiun
Singlc dose, randomized, open-label, two- Forest Laboratoncs Oral
way crossover study in healthy volunteers Inc.
Cligical Site . - - - | Formulations ..

1. OxycodoneJIbuprofen 5 mg/400 mg
tablet (Forest Laboratories, Inc., Lot #:
97002A; Manufacture Date: 1/ 13/ 1997)

2. Oxycodone/Tbuprofen 5 mg/200 mg
tablet (Forest Laboratories, Inc., Lot #:
97047C; Manufacture Date: 1/21/1997)

TreatmeptA :

T Treatment B 1.

One oxycodone HCUlbuprofm (5 mg/400
mg) tablet (Forest Laboratories, Inc.),
administered with 240 ml. of water
following a 10-hour overnight fast.

Two oxycodone HC]/lbuprofen {5 mg/200
mg) tablets (Forest Laboratories, Inc.),
administered with 240 mL of water

following a 10-hour ovemnight fast.
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Summary and Conclusions ..o = 3 G e L R e

Subjects received the following treatments:

1.  One oxycodone HCVibuprofen {5 mg/400 mg) tablet {Forest Laboratories, Inc.) administered with 240 mL of water
following a 10-hr overnight fast.

2. Twao oxycodone - HCl/ibuprofen (5 mg/200 mg) tablets (Forest Laboratories, Inc.) administered with 240 mL of water
following a 10-hr overnight fast.

The objective of this study was to evaluate the dose proportionality of oxycodone at 5 and [0 mg, when administered in
the presence of the same amount of ibuprofen. This study was not designed as a bicequivalence study for ibuprofen.

Plasma and urine samples were analyzed for oxycodone, R-ibuprofen and S-ibuprofen with validated assays that displayed

appropriate accuracy, lincarity, reproducibility and precision, Total ibuprofcn concentrations were calculated by adding the
corresponding R-ibupeofen and S-ibuprofen concentrations.

Results:

The combined administration of oxycodone and ibuprofen from both Forest formulations was well tolerated and safe.

Toisl ibaprofen Oxyeodoae
PK 15 mg/200 mg | S mp/e0e W% Cl | PK 2xSmg200 mg | S mp0 mg | 90% CI
Parameter Oxycodony/ Oxycodone’ Parameter Oxycodone/ Oxycodone
Ibuprolen Tbuprelen Ibuprofen Ibuprefen
Test Reference Test Reference
Crmax (pg/mL) Conax {ng/mL}
Observed 232+75 324197 78-99 Observed 194156 102123
Doye-adjusted 37+248 E7 .103
AUCy, (pg-hr/mlL) AUCgy (ngrhrimL})
Observed 12431300 1240290 96 - 103 Observed 1054 £ 32,1 4742127
Dose-adjusted 5274 16.0 14-117
AUCg oy (pghr/mL) AUCH o (ng-hr/mL)
Observed 1272294 12654296 97-103 Observed 112331 5131+134
Dose-adjusted 504133 101-111

Dase proportionality was demonstrated for oxycodone at the dosc levels of 5 and 10 mg oxycodone, Sioilar
pharmacokinetic profiles were observed for total (racemic) ibuprofen after both treatments. Renal excretion of unchanged
total ibuprofen was low (less than 0.2% of the administered ibuprofen dose). For oxycodone, less than 4% of the
oxycodone dose was excreied unchanged in urine.

Total Ibuprofen

PFK 2 xS mg/200 mg S mg/a00 mg 920%% CI1
Parameter Oxycodone/ Oxycodone/

Ibuprofen Ibuprofen

Test Reference
Cmax (pg/mL)
Observed 282+ 7.5 324 +9.7 78 - 99
AUCg_¢ (ug~hr/mlL)
Observed 124.3 + 30.0 124.0x 29.0 96 - 103
AUCH oo (pg~hr/mlL.)
Observed 127.2 +29 4 126.5 £ 29.6 97 -103

Pharmacokinetic Parameters (Mean X SD) of S-1buprofen after Both
Treatments (n=23).
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PK Two One 90% CI or p-
Parameter Oxycodone/Ibuprofen | Oxycodone/Ibuprofen | value
(5 mg/200 mg) Talklets | (5 mp/400 mg) Tahlet
Test Reference
Cmax
(ng/mL) 13.1£33 152+4.7 78 - 99 -
AUCy
| (ugebr/mL) | 64.9+18.4 66.5+ 17.0 93 - 101
AUCp o
{ngehr/ml) 679+ 18.0 6901176 94 - 102
Tmax
{hr) 22+1.7 23+1.6 p-value: 0.8388
Ti
{kr) 26+038 251059 p-value; $.6572
Oxycodone
P 2 x5 mg/200 mg 5 mg/400 mg 20% CI
Parameter Oxycodone/ Oxycodone/
Ibuprofen Ibuprofen
Test Reference
Crnax (ng/mL.)
Observed 194+ 5.6 10.2+23
Dose-adjusted 9.7 +28 87 -103
AUCg_¢ (ng~hr/mlL)
Observed 1054 4+ 321 47.4 +12.7
Dosc-adjusted s2.7+ 16.0 104 - 117
AUCQH..ao (mg~hr/mlL.)
Observed 111.2 4+ 33.1 52.3+13.4
Dose-adjusted 5594+ 13.3 101 - 111
SCHEDULE OF EVENTS FOR PHARMACOKINETIC SAMPLING AND VITAL SIGNS
MONITORING ’
D A PR AR b M e B Vi S
- Blood Sespliag 1 lrine Sampllag 330 Sk foblterine 7
1 1 A 1 X Oxycodone HO S mg 0,025, 05075, | -2-0,02,24,46,6-F L. DS DROQ hour
Abuprofen 400 mg tablet 1,152.3,4,6, | 8 810, 10-12 and (Pre-Dose), 4
OR 1,10, 15and 24 12-24 hour intervals hes and 24
B:2 X Oxycodone HCl 5 mg hours post 0800 post 0800 hour dase hrs post-dose
fTbuprofen 200 my tablet bour dose :
: n Al XOxycodone HC1Smg | 0,0325,035,0.75, | -2-0,02,24,46,6 | L D,5S 08O hour
Nbuprofen 400 my tablet 1.15,2,3,4,6, B, 3-10, 10-12 and (Pre-Daosc), 4
OR §,10,16and 24 12-74 hour intervals hirs and 24
B:2 X Oxycodone HC1 5 mg hours post 0800 post 0800 hour dose hrs post-dose
Mbuprofen 400 mg ablet bour dose

L = Lunch; D = Dinner; S = Snack




LSMEANS and ESTIMATE were used to calculate least square means for treatment
effects. The plasma concentration data and the derived parameters tend to be skewed to
the lower side of the distribution; therefore, the PK parameters of Cp,, AUCpand AUC,
- were log-transformed before they were analyzed by the GLM procedure. Dose
proportionality for oxycodone was evaluated by adjusting the parameters C,,., AUGC,,
AUC,. and A, to the lower dose (5 mg oxycodone). The 90% confidence intervals for
the ratio between the test and reference means were constructed for the pharmacokinetic
parameters Co,,, AUC,, and AUC, . with the oxycodone/ibuprofen

(5 mg/400 mg) as the reference formulation. The statistical output for all analytes is
included in Appendix C.

il 4

Demographic All Completed All Completed All Completed

Variable Subjects Male Subjects Female Subjects
{n=24) {(n=9) {u=15)

Mean Age (years ) 292 30.4 28.4

Min - Max 19-35 27-34 19-35

Standard Deviation 4.4 2.8 3.7

Mean Weight (kg ) 66.2 725 62.1

Min - Max 46.4-836 61.8-83.6 46.4 — 69.1

Standard Deviation 8.2 6.6 6.4

Mean Height (cm ) 163.2 173.8 156.9

Min ~ Max 147.0-180.0 163.0 - 180.0 147.0-165.0

Standard Deviation 10.3 6.9 5.5

Results:

Mean Urinary Parameters for Total Ibuprofen after
Administration of Beth Treatments (n=23).

PK Oxycodone/Ibuprofen 0xycocfone/1buprofen

Parameter | 2 x 5 mg/200 mg Tablets 5 mg/400 mg Tablet
(total dese: 10 mg/400 mg) {total dose: 5 mg/400 mg)
Test Reference

A 5724 £3373 445512348

| (ng)
% Dose 0.14 £ 0.08 0.11£0.06
Excreted

Mean Urinary Parameters for S-Ibuprofen after Administration of
Both Treatments (n=23).

APPEARS THIS WAY
ON ORIGINAL
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PK Two Oxycodone/Ibuprofen | One Oxycadoae/Ibuprafen | p-value T
Parameter | (5 mg/200 mg) Tablets (5 mg/400 mg) Tablet

Test Reference
Aqpaan 520.0 1 309.5 416.8+215.5 0.0533
(ng)
% Daose 0.13 +0.08 0.10+0.05 (.0487
Excreted
CL/F 8.0+52 63+33 0.0403
{ml./ir)

Mean Urinary Parameters for Oxycodone after Administration
of Both Treatments {n=23).

PK Oxycodonellbl;profén Oxycodone/Ibuprofen

Parameter 2 x 5 mg/200 mg Tablets 5 mg/400 mg Tablet
(total dose: 10 mg/400 mg) | (total dose: 5 mg/400 mg)
Test Reference

Aupaan (18)

Observed 418 £ 160.4 213.2+£798

Dose-adjusted 209.0 + 80.2

% Dose 42%1.6 43+156

Excreted

Mean Totsl Ibuprofen Plasma Concentrations (pg/ml.) after
Administration of One Oxycodone/Tbuprofen (5 mg/400 mg) Tablet
and Twe Oxycodone/Tbuprofen (S mp/200 mg) Tablets,

35

30

25

20

Total Ibuprofen Plasma
Concentration (pg/mL)

—O— 5 mg/400 mg Oxycodone/Thuprofen
—&— 2 x 5 mg 200 mg of Oxycodone/Thupreofen

22

24
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Average S-Ibuprofen Plasma Concentration Plots after
Administration of Both Treatments

20
—O0— 5 mg/400 mg Oxycodone/Ibuprofen
T —e— 2 x 5 mg/200 mg Oxycodone/Ibuprofen
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Mear Oxycodone Plasma Concentrations (ug/mL) after
Administration of One Oxycodone/Tbuprofen (5 mg/400 mg) Tablet
and Twoe Oxycodone/Tbuprofen (5 mg/200 mg) Tablets.
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Mean Cumulative Amounts of Total Ihuprofen in Urine after
Admwinistration One Tablet of Oxycodone/Ibuprofen (5 mg/400 mg)
and Two Tablets of Oxycodone/Ibuprofen (5 mg/200 mg).

APPEARS THIS way
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Other Studies:

Forest Study OXY-MD-05

oxycodone HClibuprofen 5/400 mg compared 1o ibuprofen 400 mg alone end oxycodone HC) 5 mg alone in patients with
modenate o severe pain following dental surgery

—

r N i e » T o T
I E:mﬁslfbﬁgﬁzfgl:'fcomr"”y' g}‘t::%l::::dy Table Referring to Pan i {For National Authority Use anly) -Ii
NAME OF FINISHED PRODUCT: . !
oxycodone HCl/ibuprofen Volume: o o o __J
NAME OF ACTIVE i
INGREMENTS: Page:
oxycodone HCY, 5 mg ' |
ibuprofen, 400 mg B ) |
TITLE OF STUDY: A doubie-blind, placebo-controlled, single-dose parallel study of the analgesic efficacy and safety of {
|

INVESTIGATORS:

) —

" STUDY CENTERS: /

PUBLICATION (REFERENCE): NA

i -
i STUDY FERIOD:
! April 4, 2000 through November 10, | DEVELOPMENT PHASE: 11l
| 2000

. OBFECTIVES:
' Primary: To determine the analgesic efficacy of a single dose of 8 combination tablet of oxycodene HCVibuprafen 5/400 mg
. relative to oxycodone HCi 5 mg alone, ibuprofen 400 mg alone, and placebo using the third-molar-extrection pain model
|_Secondary: To characterize the pharmacokinetic profile of the combination drug relative to its active ingredients
;' METHODOLOGY: Under supervision of Study Coordinator, patients recorded in diary card their assessments aver time of

* pain relief, pain intensity, and overall evaluation of the study drug, based upon mutually agreed upon definition of terms.

STUDY DESIGN: Muhtisite, double-blind, double-dummy, randomized, parailel-group, single-dose, placebo- and active-
controlled study. Patients were randomized to treatment groups in a 3:3:1:1 ratio (Combination 5/400:Ibuprofen 400:
- Oxycodone HCI 5:Placebo) o R
" NUMBER OF PATIENTS (PLANNED, RANDOMIZED, AND ANALYZED): -
448 planned; 498 randomized, 498 analyzed for safety, 497 analyzed for efficacy. A subgroup of 32 patients planned; 36
+ enroted; 31 analyzed for pharmacokinetics. . ]
. DIAGNOSIS AND MAIN CRITERIA FOR INCLUSION: Male and fernale patients in good health, ape 12 years or older who
Lwere scheduled for extraction of at least two ipsilateral, bony impacted (partial or complete) third molars. |

- STUDY DRUG, DOSE AND MODE OF ADMINISTRATION, LOT NUMBER: T
. Study Medication® Tablet/Capsule Streagih Lot Number
IT Oxycodone HCYTbuprofen 5 mg/400 mg tablet 99229K
: Oxycodone HC1 5 mg ora! capsuie 119960
" buprofen? 200 mg capsule 119959
;. Placebo X 0 mg tabiet 99247L

| Paccho Y 0 mg capsule 119958

| * The oxycadone HCVibuprofen combination and placebo X tablets are identical. Oxycodone HCL, ibuprofen, and placebo ¥
+  capsules are identical.

| * The ibuprofen 400 mg dose consists of two 200 mg dose capsules.

I DURATION OF TREATMENT: Single dose with a subsequent 6-hour observation and evaluation period

|

i REFERENCE THERAPY, DOSE AND MODE OF ADMINISTRATION, BATCH NUMBER: Ibuprofen 200 mg capsules
! (Lot No. 119959), oxycodone HCl 5 mg capsules (Lot No. 119960), placebo tablet (Lot No. 99247L1) or placebo capsules

|_(Lot No. 119958) given onaly.
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CRITERIA FOR EVALUATION: T -
EFFICACY .
Primary: 6-hour total pain relief {TOTPAR) and 6-hour sum of pain intensity differences (SPID)

Secondary: 3-hour TOTPAR and SPID, pain relief (PR} at each time point, pain intensity difference (PID) at cach time point,
combined PR and PID at each time point, peak PR, peak PID, PRID, peak PRID, time 1o rernedication, time to onset of pain
relicf, proportion of patients reporting pain half gone, and patient global rating.

PHARMACOKINETIC
Area under the ibuprofen and oxycodone plasma concentration time curves (AUCs.), maxirmnum plasma concentrations (Cae) and
time to maximum concentration (fm).

SAFETY ‘
Volunteered and observed adverse events and vital sign measurements.

STATISTICAL METHODS:

The cflicacy analysis was based on the intent-to-treat (ITT) population, which included all rindomized patients who received
study medication and had a post-baseline eflicacy evaluation. For cach paticnt, missing PR and P1 data during the beatment
period was imputed using the last observation carried forward (LOCF) procedure. All statistical tests were two-sided with 5%

! significance level for main effects, and 10% significance level for interaction terms.

Each of the continuous parameters was analyzed using an analysis of variance (ANOVA) model. Categorical parameters were
- anaiyzed using the Cochran-Mantcl-Hacnszel (CMH) test. Time-to~event parameters were analyzed using Kaplan-Meier survival

estimates and the log-rank test.

SUMMARY ~ CONCLUSIONS

. EfMicacy Results:

In the treatment of pestoperative dental pain, a single dose of the combination treatment, oxycodone HCVibuprofen 5/400 mg
(1) Was more effective in overall analgesia, over the entire 6-hour evaluation period (TOTPARgand SPID), than ibuprofen
400 mg (p<0.05 for normalized data); or axycodeone HC] 5 mg {(p<0.001); (2) Exhibited, through 3 hours postdose, superior
{p<0.001) overall analgesia {TOTPAR; and SPID,} and statistically significantly higher PR, PID, and PRID scores at individual
time points compared with ibuprofen 400 mg or oxycodone HC1 5 mg taken alone; (3) Demonstrated time to onset and peak of
analgesia characteristics that were superior compared with ibuprofen 400 mg (p<0.05) or oxycodone HC) 5 mg (p<0.05 and
p<0.001, respectively); (4) Atindividual time points, was statistically significantly superior in the proportion of patients
vepurting pein half gone compared with ibuprofen or oxycodone taken along; {5) Resulted in Patient’s Globa! Evaluation Scores
that were statistically significantly superior to ibuprofen 400 mg (p<0.05) or oxycodone HC1 5 mg {p<0.001) taken alone; (8) and
atong with the ibuprofen 400 mg alone group demonstrated statistically significant improvernents in all primary and secondary
endpoints compared with the placebo treatment group.

There was a 14% increase in the AUC for the Jeast mean TOTPAR; value for the oxycodone HCVibuprofen $/400 mg group
compared with ibuprofen alone. Similatly, there was a 22.2% increase in the AUC for the least square mean SPID.

Total Pain Relief Scores over 6 Hours (TOTPARy)

Pairwise Comparison LS Mean SE 95% Ct p-value
. Combination® vs. Ibuprofen 400 mg 117 065 .10, 2.44 0012+

Combination vs. Oxycodone HC1 5 mg 905 091 7.27,10.84 <0.00%

Sum of Pain Intensity Difference Scores over § Hours (SPIDy)

Pairwise Comparison LS Mean SE 95% Cl1 p-value

Combination vs. [buprofen 400 mg L13 041 031,194 0.002+

Combination vs. Gxycadone HCI 5 mg 6.40 0.58 5.26,7.54 <0.001

*Combination=oxycodone HCl/ibuprofen 5/400 mg combination tablkt
+Based on analysis of normalized data; p=0.070 (TOTPARs) and p=0.007 (SPIDy) for analysis of new dataset.

Pharmscokinetic Results (N=32): The pharmacokinetics of uprofen and oxycodone were similar following administration of
the combination treatment or cither of the active components alone. Therc was no 2pparent relationships between the primary
eflicacy results and the plasma concentrations of either ibuprofen or oxycodone.

Safety Results: The percent of patients with at keast one TEAE was comparable for oxycodone HCVibuprofen S/400 mg (15.5%)
ibuprofen alone (10.8%), and placebo (11.3%). Pafients receiving oxycodone 5 mg had the highest incidence of TEAEs (27.0%).
Orverall, the most common TEAES were nausea and vomiting, occurming in 6.6% and 5.0% respectively of patients overali. Mild
to moderate TEAES were the most frequently reported (98.6%) in all treatment groups. There were no serious adverse events or

deaths reponed. Two palients in the combination group (1.144) experienced at lzast one TEAE (nausca and/or vomiting) that led

to discontinuation. Across treatment groups, mean values for vital signs measurements were within the normal range.
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i CONCLUSION T T
This single-dose, double-blind, paratlel study of the combination analgesic, oxycodone HCibuprofen 5/400 mg, demonstated |
clinically imponant improvements in postoperative dental pain. Compared with oxycodone or ibuprofen alane, the combination
treatment provided statistically significant improvements in the primary endpoints, TOTPAR and SPID;, and all of the secondary
endpoints. Compared with placebo, there were statistically significant improvements in all primary and secondary endpoints for
the oxycodone HCVibuprafen 5/480 mg and ibuprofen 400 mg dose groups. The combination of oxycodone/ibuprofen was safe
and well tolerated. |

DATE OF THE REPORT: November |2, 2001 NJ
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Forest Study OXY-MD3-96-01-000

i

Name of Sponsor/Company: Individual Study Table Reféfring to | (For National Authority
Forest Laboratories, Inc. Part IV of Dossier: Use Only)
! Name of Finished Product:

Oxycodone HCE 5 mg/Tbuprofen | Valume:
400 mg (combinaticn)
Name of Active Ingredient(s): Page:
14-hydroxydihydrocodeinone
HCI, (+)-2-{p-isobutylphenyl)
propionic acid

. Oxycodone HCI 5 mg Alone and Placebo in Patients with Moderate to Severe Pain Following Dental

Title: A Double-Blind, Single Dose Clinical Evaluation of the Analgesic Efficacy, Safety and
Pharmacokinetics of Oxycodone HC 5 mg/Tbuprofen 400 mg versus Ibuprofen 400 mg Alone,

. Surgery o

| Investigators: — ﬁ
| Studv centerfs): // ‘
" Publication (reference): None o o J
. Study period: Development phase: I1

£ 02 April 1997 (date of first enrollment) (Originally planned as

i 29 September 1997 (date of last patient completion) Phase 111}

r

i

drug oxycodone HCl 5 mg/ibuprofen 400 mg compared to oxycodone HC! 5 mg alone, ibuprofen 400 mg

; alone, and placebo; and to characterize the pharmacokinetic profile of the combination drug relative to its

Il

{_active ingredients,

i
|
‘Objectives: This study was designed to evaluate the analgesic efficacy and safety of the combination |
|
1
|
|

i_group, single-dose study.

| Analyzed {Pharmacokinetics) — 32 patients total: 12 patients received in the oxycodonefibuprofen 5/400

Number of patients:

Planned - 448 patients; 168 patients each in the oxycodone HCVibuprofen 5/400 mg and ibuprofen 400
myg groups and 56 patients cach in the oxycodone HC 5 mg and placebo groups.

Analyzed (Efficacy, Center 01 only) - 179 randomized patients; 69 patients in the oxycodone HCI

5 mg/ ibuprofen 460 mg group, 65 patients in the ibuprofen group, 22 patients in the oxycodone HCI § mg
group, and 23 patients in the placebo group. All patients were included in the intent-to-treat patient
population,

i Study Design: This was 2 two-center, double-blind, randomized, 'placcbo- aﬁ?&féﬁve-commllcd, paraliel- J
— ]
|

mg group; 12 patients in the 400 mg ibuprofen group; 4 patients in the oxycodone 5 mg group and 4
patients in the placebo grouyp.

Aunalyzed (Safety) - 453 randomized patients; 171 patients in the oxycodone HCVibuprofen 5/400 mg
group, 168 patients in the ibuprofen group, 56 patients in the oxycodone HCI § mg group, and 58 patients
in the placebo group,

Diagnosis and main criteria for inclusion: Male and female subjects in good health, at least 16 years of
age, who were scheduled for cxtraction of at least two ipsilateral, bony impacted (partial or complete)
third molars.

{_sdministered orally as a single dose.

Study drug trestment group, dose and mode of administration, batch number: Single tablet of
oxycodone HCI 5 mg and ibuprofen 400 mg (Lot No. 28470) and two placebo capsules (Lot No. C-9704)

i
i

Duration of treatment: Single oral dose followed by an 8-hour asscssment period.
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. Reference therapy, dose and mode of administration, batch number: All patients received a single

- dose consisting of one tablet and two capsules of identical appearance across all treatment groups as
follows: two capsules of ibuprofen 200 mg (Lot No. C-9703) plus one placebo tablet (Lot Na. 28487); one
capsule of oxycodone HCl 5 mg (Lot No, C-9706} plus one placebo capsule (Lot No. C-9704} and one
placebo tablet (Lot No. 28487); or one placebo tablet (Lot No. 28487) and two placebo capsules (Lot No.
C-9704)

! Criteria for Evaluation

Efficacy evaluations:

Primary — 8-hour total pain relief (TOTPAR;) and sum of pain intensity differences (SPIDy).
Secondary — 3-hour TOTPAR, 3-hour SPID,, at each timepoint, pain relief (PR) pain intensity difference
(PID), the combined end point PR + PID = PRID, peak PR, peak PID, and peak PRID;

time to remedication, time to onsct of relief, and patient global rating.

. Pharmacokinetic:

| Area under the ibuprofen and oxycodone plasma concentration time curves (AUCy,), maximum plasma

i concentrations {C,,,) and time to maximum concentration (t,,).

. Safety evaluations; Adverse events and vital sign measurements.

 Statistical Methods

! Efficacy:

* All efficacy analyses were based on the ITT patient population enrolled at study center 1. The primary

: efficacy parameters (SPID; and TOTPARy) were analyzed using ANOVA models with terms for

| treatment group, investigator site, and investigator by treatment interaction, Each factor was tested using

' the mean square error {MSE) from the overall model. If the treatment group factor was significant at the
0.05 level, then pairwise comparisons using Fisher’s multiple comparison procedure, with each
comparison done at the 0.05 level of significance, were performed.

; For the secondary cfficacy parameters, cach of the continuous parameters was analyzed using an ANOVA
{ model. Categorical parameters were analyzed using Cochran-Mantel-Haenszel test. Time-to-event
" parameters were analyzed using Kaplan-Meier survival estimates and the logrank test.

APPEARS THIS WAY
ON ORIGINAL
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i Summary:

{ Efficacy Results: In the treatment of postoperative dental pain, the combination treatment,
oxycodone/ibuprofen, as a single dose of 5/400 mg: 1) was superior, over the entire 8-hour evaluation

i peried (TOTPARgand SPIDy), to either ibuprofen 400 mg (p = 0.044 for TOTPAR, and p=0.041 for

| SPIDg) or oxycedone 5 mg (p < 0.001 for both parameters) taken alone. 2) exhibited superior analgesic

! effects through 3 hours as measured by TOTPAR, and SPID; (p < 0.05) and significantly higher (p <
0.05) PR, PID, and PRID scores during the first hours post-dose compared with ibuprofen 400 mg and
oxycedone 5 mg taken alone. 3) demonstrated shorter onset of pain relief times compared with ibuprofen
400 mg (p = 0.014) or oxycodone 5 mg (p < 0.001) and longer times to remedication comnpared with
oxycodone 5 mg (p < 0.001) taken alone. 4) resulted in Patient’s Global Evaluation Scores that were
superior to jbuprofen 400 mg alone (p=0.048) or oxycodone 5 mg alone (p< 0.001), 5) yielded greater

| proportions of patients with pain half gone (p < 0.05) during the first hour post-dose compared with either
l ibuprofen 404} mg alone or oxycodone HCl 5 mg alone. Both the 5/400 mg combination regimen and

! ibuprofen given alone demonstrated statistically significant improvements in all primary and secondary
i endpoints compared with placebo treatment,

| Because only the data from Study Center 1 were used in the efficacy analyses , the sample size used in

, these analyses was approximately 40% of the size that was originally planned. The fact that statistically
 significant differences were achieved between the oxycodone HCL/ibuprofen 5/400 mg group and the |
" individual active components reflects the robust nature of the treatment differences. |
' Pharmacokinetic Results (N=32): The pharmacokinetics of ibuprofen and oxycodone were similar f
. following administration of the combination treatment or either of the active components alone. There !
; was no apparent relationships between the primary efficacy results and the plasma concentrations of cither |
" ibuprofen or oxycodone. i
: !
: Safety Results: Adverse events were reported in 19% of the patients in this study; 14% of patients in the |
: placebo group, 29% of the patients in the oxycodone HCL S mg group, 8% of patients in the ibuprofen 40¢ |
" mg group, and 28% of the patients in the oxycodone HCV/ibuprofen 5/400 mg combination group. The
" most frequently reported adverse events (at least 5% of patients in any treatment group) included

; somnolence, dizziness, nausea, vomiting, and headache. Comparing these TEAEs across groups,

. sommolence (15.2%) was reported more frequently in the oxycodone HCVibuprofen 5/400 mg groups I
; than in the ibuprofen 400 mg (3.6%) or oxycodone HCI 5 mg (5.4%) groups; dizziness (12.3%) and !
nausea (6.4%) were reported more frequently in the oxycodone/ibuprofen 5/400 mg group than in the
ibuprofen 400 mg group {2.4% and 0%, respectively) and vomiting (12.5%), nausea (16.1%) and
headache (5.4%) were reported more frequently in the oxycodone HCI 5 mg group than in the oxycodone
HCl/ibuprofen 5/400 mg group (4.1, 6.4 and 2.3%, respectively). The vast majority of the AEs reported
in this study were mild or moderate in intensity. A total of four patients discontinued the study due to
adverse events (on¢ paticat in the placcbo group, one paticnt in the ibuprofen group, and two paticnts in

! the oxycodone HClibuprofen group). One patient (ibuprofen group) experienced two serious adverse

; events (cholecystitis and cholelithiasis) considered to be unlikely to be related to the study medication.
No deaths occurred in the study. No clinically relevant changes in vital signs were observed.
Conclusions;

This single-dose, double-blind, parallel study of the combination analgesic, oxycodone HCVibuprofen

i 5/400 mg, demonstrated clinically important improvements in postoperative dental pain. Compared with
| oxycodone or ibuprofen alone, the combination treatment provided statistically significant improvements
in the primary endpoints, TOTPAR and SPID,, and ail of the secondary endpoints. Compared with
placebo, there were statistically significant improvements in all primary and secondary endpoints for the

; 0xycodone HCVibuprofen 5/400 mg and ibuprofen 400 mg dose groups. The combination of

! oxycodone/ibuprofen was safe and well tolerated. '

" Date of the Report: November 20, 2001

6.3 Assay information
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