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1 Executive Summary

1.1 Recommendation

The submission is acceptable provided that a mutually acceptable agreement is arrived on
the product label.

1.2 Phase IV Commitments

None.

1.3 Summary of Clinical Pharmacology Findings

Purdue Pharma LP submitted a response to the Pediatric Written Request issued by the
Agency. In addition, the sponsor has also submitted Oxycontin product label with
changes to the Dosage and Administration (Section 2), Specific Populations, Pediatrics
(Section 8); Clinical Pharmacology, Pharmacokinetics, Special Populations (Section
12.3). Data from five multiple dose and one single dose pediatric pharmacokinetic
studies, and two single dose BA/BE studies in adults were submitted (listed below in the
table) to support meeting the exclusivity requirements and the labeling changes proposed.
The sponsor also refers to a previously completed safety, PK study (OC96-0602 from
1998) that evaluated relative bioavailability of Oxycontin (original formulation)
compared to oral immediate release tablet in pediatric patients on other opioid
medications. Additional reference is made to relative bioavailability study of Oxycontin
(old and new formulations) with IR oxycodone solution/tablet for bridging PK
information (OTR1001 (previously reviewed in 2010), OC94-0101 in attached synopsis,
OTR1005, and OTR1502 in table below).

Table: Studies Submitted to support pediatric population PK analysis.

Study
(Country)

Study Ohjective(s)

Smdy Design

Treatment (Dose, Dosage Form,
Route)
[Product D],

No. of Dosed Subjects.
(M/F) Type

Age: mean (range)

PEDIATRIC

OTE1020
(United States
and Australia)

To charactenize the single and
multiple dose PK and safety of
reformmlated OxyContin tablets
(OTR) of various strengths in
pediatric patients

Multicenter, multinational,
open-label, single- and nmltiple
dose

OTR 10, 15 and 20 mg tablets. po
[10 mg: CB-2010-03],
[15 mg: CB-2010-04],
[20 mg: CB-2009-13]

30 (13MV17E)
Pediatric patients
13.5 y (9-16y)

OTER3001

WE Study 3

(Multinational)

To evaluate safety, efficacy and
pharmacekinetics of OTE. in opioid
tolerant pediatric patients

Multicenter, mulfi-national,
open-labeled. multiple-dose

OTR. 10, 15, 20, 30, or 40

tablets, po
[*1

135 (66M/89F)
Pediatric patients
13.7(6 to 16y)

OXP1005

WR Study 1

(Multinational)

To characterize the PK and safety of
oxyeodone in pediatric patients
following administration of IR

oxycodone hydrochlonde solrtion

Multicenter, multinational,
open-label, multiple-dose,
dose-ranging

Oxycodone HCI oral solution,
0.05 mgkg. 0.1 mgkg and 0.2 mg'ke,

po
[0.05 mg'kg:CB-2002-11],

[0.1 mgkg:CB-2002-11],
[0.2 mgkg:CB-2002-11]

60 (29M/31F)
Pediatric patients
1.14y (burth to 4y)

OXP3003

WR Study 2

(Multinational)

To characterize the PK and safety of
oxycodone in pediatne patients
following administration of IR

oxycodone hydrochlonde solution
0.1t 0.2 mgkg qth

Multicenter, multinational,
randomized, double-blind,
multiple-dose, dose-ranging

Oxycodone HCI oral solution,
0.1 and 0.2 mgke. po
[Oral solution: CB-2002-11],

63 (24M/41F)
Pediatric patients
11.4y (5 to 16y)

OXP3004

(Multmational)

To evaluate safety and
pharmacckinetics of the approved
adult conversion ratio (1:1) from
immediate release (IF) oxycodone
q6h to OC q12h in pediatric patients

Multicenter, multinational,
multiple-dose, dose-ranging

Immediate Felease 5 mg capsule, po
[CB41, DH61]

OC 10 mg tablet , po
[DRS61, EB3N1]

T (3M/2F)
Pediatric patients
12.6y (7 to 16y)
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0C96-0602 To compare the relative Single-center, randomuzed. OC 10 mg tablet. po 13 (TM/6F)
(United States) bioavailabilities following single open-label, two-way crossover, [0C C25] Pediatric patients
doses of I oﬂgrzm =i0Ca single-dose Immediate Release 5 mg, po 9.6y (6to 12y)
[IR Oxycodone 962438]
ADULTS
OTR1005 To charactenize the single-dose PK Single-center, randonuzed, OTR 40 mg tablets, po [CB-2006-18] 92 (61M/31F)
(United States) of oxycodone in healthy subjects open-label, single-dose. two- | OC 40 mg tablets. po [W66G1] Healthy adult subjects
and assess bicequvalence of OTR way crossover study - under fasting and under
relative to OC naltrexone blockade,
31y (18-49y)
OTR1502 To determine the bioequivalence of Single-center, open-label, OTR (UK), OTR (US) and OC 80 mg 14M
(United OTR (UK) and OTR (US) tablets; multiple-dose, three-treatment. tablets, po Healthy adult subjects
Kingdom) and bioequivalence of OTR(UK) three-peniod. crossover [OTR (UK) 80 mg: PN3369]. under naltrexone
and OC tablets [OTR (US) 80 mg: PN3374]. blockade.
[OC 80 mg: PN3350] 31y (19-45y)

kinetic(s);

F=female; IR=ummediate-release; M=male; OC= onznal OxyContn Tablets; OTR=reformmlated OxyContmn Tablets wath abuse-d prop s; PK:
po=per os (by mouth); gl 2b=every 12 hours: WR=written request; y=years
* Numerous lots were used in Study OTR3001 which was conducted over a 4-year period. For Product IDs please consult CSR OTR3001.

Clinical pharmacology of OxyContin: Pharmacokinetic properties of oxycodone
following single and multiple dose administration (10 — 80 mg) of OxyContin
(reformulated product approved in 2010) have been fairly well investigated in adults.
Dose proportionality has been established for OxyContin 10 mg — 80 mg tablet strengths
for both peak plasma concentrations (Cmax) and extent of absorption (AUC). Given the
short elimination t of oxycodone (~5 hours), steady-state plasma concentrations of
oxycodone are achieved within 24-36 hours of initiation of dosing with OxyContin.
Oxycodone is extensively metabolized by multiple metabolic pathways to produce
noroxycodone, oxymorphone and noroxymorphone, which are subsequently
glucuronidated. Noroxycodone and noroxymorphone are the major circulating
metabolites. CYP3A mediated N-demethylation to noroxycodone is the primary
metabolic pathway of oxycodone with a lower contribution from CYP2D6 mediated O-
demethylation to oxymorphone.

Pediatric Studies with OxyContin and Immediate release Oxycodone formulations:

It 1s important to note most of the pediatric OxyContin studies (in the table above)
conducted in support of this supplement recruited pediatric patients with moderate to
severe pain who were already receiving oxycodone or other opiates for pain management
and could be considered opioid tolerant. These patients were administered OxyContin
only if they required at least 10 mg twice daily. Patients requiring less than 10 mg twice
daily were not included in the study.

Pharmacokinetics and safety of an age-appropriate oral formulation of immediate release
oxycodone solution in opioid-naive hospitalized patients from birth up to < 4 years of age
were evaluated in Study OXP1005 and PK of oxycodone in opioid-naive hospitalized
pediatric patients 6 — 16 yrs. of age in Study OXP3003. o
. Therefore, this review
1s focused on the use of OxyContin in pediatric patients and 1s not intended to provide
dosing recommendations of this immediate release formulation in the pediatric

population.
Pediatric Bioavailability Study OC96-0602:

In Study OC96-0602, pharmacokinetics of oxycodone following crossover administration
of OxyContin (10 mg original formulation) was compared with IR oxycodone (5 mg
tablet). Pediatric patients (N=13) were previously receiving opiates other than
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oxycodone to qualify for this study. In this study, pediatric patients in the 6-12 yrs. age
group receiving 10 mg OxyContin had a Cmax or peak plasma concentration of
oxycodone ~22 ng/mL; where as adults receiving the same dose would have a Cmax of ~
11 ng/mL. OxyContin label indicates that a single 10 mg dose produces oxycodone AUC
of about 136 ng.hr/mL.

Table: Summary of PK Parameters from Study OC96-0602

Arithmetic Mean (SD)
PK Metric IR Oxycodone (5 mg) OxyContin® (10 mg)

AUC, (ng-h/mL) 83.2 (43.0) 201.0 (143.0)
AUC.. (ng-h/mL}) 81.3 (39.1)° 174.6 (91.1)°
Crnax (ng/mL) 20.2 (8.3) 22.0(13.0)
Topae (1) 2.1 (0.9) 3.3{1.7)
tu(elim) (h) 2.6 (1.0)° 5.2 (1.8)°
MAT (h) 4.2(1.2) 8.7(1.9)

Figure: Box-Plot comparing Cmax (left figure) and AUC (right figure) of oxycodone in
pediatric patients of 6 -12 yrs. age following administration of OxyContin 10 mg or IR
oxycodone 5 mg (tablet) doses. Horizontal reference lines are label indicated mean
Cmax (left figure) and mean AUC (right figure) of 10 mg OxyContin (bottom) and 20 mg
OxyContin (top) in adults.

Omyeodona AUCInT in
Pedialne Patients 5 - 12 yrs age
(Sludy CHE-D602)

Cneycodons

Oxycodone Cmax in
Pediatric Patients 5 - 12 yrs age
(Study C96-0602)

Creycodone

250

50— st

AUC (ng*hr/mL)
?

Cmax {ng/mL)

IR Oxycodone 5 mg OxyContin 10 mg IR Oxycodone 5 mg OxyContin 10 mg
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The observed increase in exposure of oxycodone following OxyContin administration in
the 6 -12 year age group 1s possibly due to decreased metabolic clearance in these
patients with lower body weight.

In another pediatric safety study (OTR3001) where OxyContin safety and PK was
evaluated in 6 -16 year old patients, it was observed that for any given dose of OxyContin
(10 — 30 mg) patients in 6 — 12 yr. age group had higher Cmax compared to 13 -16 yr. old
patients (See appended results for OTR3001). The higher Cmax appeared to be a more
consistent observation in pediatric patients < 60 kg bodyweight compared to >60 kg
bodyweight (See figure below). Very limited number of subjects received doses >40 mg
OxyContin; hence a comparison could not be made. These findings are consistent with
the population pharmacokinetic analysis which demonstrated that body weight is an
important covariate for the volume of distribution and clearance of oxycodone. A dose-
proportional increase in Cmax and AUC was noted in pediatric patients in each age group
or body weight group.

It is important to note most of the pediatric studies conducted in support of this
supplement (including study OTR3001) recruited pediatric patients who were already
receiving oxycodone or other opiates for pain management and could be considered
opioid tolerant. Hence, the observed difference in Cmax in pediatric patients with lower
age/bodyweight becomes clinically relevant when considering 10 mg OxyContin for
opioid naive patients. In fact, pediatric patients in the age range of 6 — 12 yrs., especially

those with lower body weight, might benefit from a 5 mg OxyContin formulation.
®)4)

. It 1s noteworthy that pediatric patients 12 — 17 yrs. Old have similar
exposure to oxycodone compared to adults receiving similar dose of OxyContin.

Figure: Box-Plot comparing Cmax (first dose) of oxycodone in pediatric patients (Study
OTR3001) of bodyweight <60 kg vs. >60 kg bodyweight following administration of
different OxyContin doses. Horizontal reference lines are label indicated mean Cmax of
10 mg OxyContin (bottom) and 20 mg OxyContin (top) in adults.

70—

60— —_ '|'
50—

404 = =y

30 I
1 i

204 1 F--- [==251 Cmax 20 mg ORFin adults

Cmax (ng.mL)

[ -4 [ A—|

10— =/ ct== Cmax 10 mg ORF in adults

i -
0

| | | | | | | | |
10, 10, 15, 15, 20, 20, 30, 30, 40, 40, 60,
<60 >60 <60 >60 <60 >60 <60 >60 <60 >60 <60
ka kg ka ko kg ka kg kg kg kg kg
n=25 n=22 n=8 n=3 n=13 n=12 n=7 n=3 n=1 n=3 n=1
Note: Limited number of patients received doses =40 mg of OxyContin; hence a comparison could not be
made.
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Data from several adult and pediatric studies (as indicated above) were combined in a
population PK analysis to characterize the population pharmacokinetics of oxycodone in
adult and pediatric subjects and to estimate the effects of individual-specific covariate
factors, in particular, age and weight on the variability in pharmacokinetics. Full review
of the population PK analysis is appended to this memo. The main conclusions of the
analysis are discussed below. The final model identified weight as a predictor of
variability in clearance (CL/F) and volume of distribution (V/F) and age as a predictor of
variability in CL/F in patients less than one year of age. No other covariates investigated
demonstrated any relationship in the graphical evaluation of unexplained variability in
oxycodone PK.

Figure: A plot of oxycodone clearance against bodyweight of pediatric patients and
healthy subjects (Based on final model).

300 — 1500 —

200 —

Clearance/F (L/hr)
VYolume of Distribution/F (L)

| | | | |
o 25 50 75 100 125 ] 25 50 75 100 125
Weight (kg) Weight (kg)

The table below describes clearance and volume of distribution for oxycodone in
different bodyweight groups.

Table: Summary statistics of clearance and volume of distribution of oxycodone based
on bodyweight groups from all studies.

Weight

Group Variable | N Mean | SD Median | Variable | N Mean | SD Median
<10 kg CL/F 43 8.4 4.8 7.2 | VIF 43 45.8 26.4 37.6
11-20 kg CL/F 23| 31.2| 114 31.9 | V/IF 23 | 127.4 55.6 117.9
21-60 kg CL/F 138 66.8 | 25.2 64.8 | V/IF 138 | 388.9 | 156.6 369.6
>60 kg CL/F 168 | 96.7| 315 91.8 | V/IF 168 | 590.4 | 151.5 584.1

These results provide further support that a 10 mg dose in lighter patients (i.e., less than
10 years of age) would result in higher exposure than the same dose in the adult
population. Therefore, pediatric patients would benefit from a 5 mg OxyContin
formulation.

We also note that the Sponsor’s pharmacokinetic model has adequately characterized the
pharmacokinetics of oxycodone throughout the entire pediatric population. Therefore,
this model could potentially be used to derive pediatric dosing regimens of immediate
release oxycodone formulation that would match the exposure in adults at dosing regimen
of FDA-approved oxycodone products.
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1.4 General Biopharmaceutics

OxyContin (reformulated) product 10 — 80 mg strengths were used in pediatric patients
and adult PK studies. For Studies OXP1005 and OXP3003 an oral (20 mg/ml) solution
was diluted to the appropriate strength with cherry syrup. This diluted solution was
administered to patients orally using a 1 cc syringe.

Table: Composition of the pediatric oxycodone IR solution used in the clinical studies
OXP1005 and OXP3003.

Percenta
Ingrechents . 9
1% Wv)
Orvendana HEC I~ " Quxy Fadatnic Ligud
Oxycadone HCI USP. Ph. Eur 0.1 Drug Namws (oxycodona hwarochionde aral salution)
(b) (4 Strength 1T mgimL
Lot Number caz002-11
Storage Ambient (not 10 exceed 25°C)
DEA Registration Ne. (b) (4)
Amount Supphed 120 mL
Purdue Prarmaceuticals LP | distriouted by Purdus
Manutacturer Pramma, LP, 444 Saw Mil River Rd, Ardsley NY
10802
(b) (4)

Pediatric study OC96-0602, which was conducted in 1998, employed original
formulation of OxyContin and an immediate release 5 mg tablet of oxycodone.

Relative bioavailability study OC94-0101 compared original formulation of OxyContin
with 2 X 5 mg tablets of oxycodone by Boots Labs (Endone, lot AV4522), and
immediate release solution of oxycodone by Roxane laboratories (Lot 940729).

Bioavailability Study OC94-0101

A variety of different formulations were evaluated in pediatric patients over a period of
15 years by Purdue Pharma. Results of study OC94-0101, originally conducted in
support of the original NDA 20553 for Oxycontin, were resubmitted to support bridging
of bioavailability of different formulations used. In this study bioavailability of old
OxyContin formulation 10 mg of Purdue Pharma L.P. was compared with immediate-
release oxycodone tablets (IR Oxy 2 X 5mg tablet, Endone, The Boots Company) and
immediate-release oxycodone (Roxicodone, 10 mg oral solution, Roxane Laboratories).
Following oral administration in the fasted state, the OC 10 mg tablet was equally
bioavailable to IR oxycodone 2x5 tablets and to IR oxycodone 10 mL oral solution with
respect to the extent (AUC) but not the rate of absorption (neither Cmax or Tmax were
similar). The Cmax of the controlled-release tablet was approximately one-third of that
observed with the IR products. Minor differences were noted in the two IR products (See

appended results of Study OC94-0101).
)@
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(b) (4)

(b) (4)

The sponsor did not specifically
provide any information bridging pediatric oxycodone solution product used in clinical
trials and marketed oxycodone products. However, the sponsor generally indicates that
alternative sources of a formulation suitable for younger children are commercially
available in the US. Glenmark Pharma, Lannett Holdings Inc, Lehigh Valley Tech,
Mallinckrodt, Roxane, Midlothian Labs, and Vistapharm market a 20 mg/mL oral
solution of oxycodone HCI. Glenmark Pharma, Lehigh Valley Tech, Mallinckrodt,
Roxane, and Vistapharm also market a 5 mg/5SmL oral solution. All these are available by
prescription.

1.5 Analytical

During routine investigation of one clinical site for OXP1005 and OXP3003, OSI
mvestigators noted “The temperature log for the freezer did not include temperature
records for the first nine of the total 15 months of PK blood sample storage.” The
bioanalytical method of oxycodone and its metabolites had been reviewed several times
over the past decades for this NDA. However, the reason for inclusion of PK data from
the pediatric studies 1s documented in the Bioanalytical methodology report (see attached
Appendix 3.2.1), with specific emphasis on long-term stability of oxycodone &
metabolite samples in human plasma for an extended period of time. In conclusion, the
stability data showed that oxycodone and its metabolites, noroxycodone and
oxymorphone, were stable in human plasma for up to 22 months. The stability data also

showed that oxycodone and its metabolites, noroxycodone and oxymorphone, were stable
mn 1:1 MeOH/H20 stock and spiking solutions for up to 4 months.

10
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2 Labeling

Discussion is still ongoing regarding what specific pediatric PK information should be
included in the final product label. Refer to the approved label for details.

Pediatric PK information for 6 to 11 yrs. age group may imply established safety or
efficacy and hence such may not be included.

Section 12.3 Pharmacokinetics

Pediatrics

In the pediatric age group of 11 years and older systemic exposure of oxycodone is
expected to be similar to adults at any given dose of OxyContin.

29 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page

11
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3.2 Individual Study Reviews

3.2.1 Bioanalytical Method (Long term stability, Fifteen Freeze Thaw cycle stability) &
OXNSRO06-022-1 report synopsis.

In Study OXP3003, The first set of samples was collected January 31, 2003 and was
received on March 11, 2003. The last batch of samples was analyzed on June 29, 2004
for Oxycodone, Noroxycodone, and Oxymorphone; the last batch of samples was
analyzed on May 6, 2005 for Morphine. The maximum storage duration for the study
samples from collection to extraction was 348 days for Oxycodone, Noroxycodone, and
Oxymorphone, and 700 days for Morphine.

In Study OXP1005, the first set of samples was collected March 31, 2003, and was
received on May 1, 2003. The last batch of samples was analyzed on February 27, 2004.

The maximum storage duration for the study samples from collection to extraction was
234 days.

Frozen storage stability of oxycodone and its metabolites, noroxycodone and
oxymorphone, in human plasma stored at approximately -20°C was demonstrated for up
to 22 months. Stability of stock solutions of oxycodone and its metabolites,
noroxycodone and oxymorphone stored at 5°C was demonstrated for up to 4 months.

Frozen storage stability of morphine in human plasma stored at approximately -20°C was
demonstrated for up to five and a half months. Stability of stock solutions of morphine
stored at 1-8°C was demonstrated for up to 26 days.This report describes the results of the
long-term stability of oxycodone and its metabolites, noroxycodone and oxymorphone, in
human plasma based on method OXYMRO00-004:1, “Quantitation of Oxycodone and
Metabolites in Human Plasma by Liquid Chromatography-Tandem Mass Spectrometry
(LC-MS/MS).” The full validation results were also reported in the validation report
OXYVRO00-017:1.

Long-Term Stability in Human Plasma
The long-term storage stability of oxycodone and its metabolites, noroxycodone and

oxymorphone, in human plasma stored at approximately —20 °C was assessed at 2, 3, 7
and 22 months. The results are shown in Tables 6.1 A-C.

Long-Term Stability in Stock and Spike Solution
The long-term storage stability of oxycodone and its metabolites, noroxycodone and
oxymorphone, in the specific solvent defined in the method OXYMRO00-004:1(draft) was

assessed using the highest concentration stock solution and two spiking solutions (high
and low) stored at 5 °C for 4 months. The results are shown in Tables 6.2 A-C.

41
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Reference ID:

TABLE 6.1A. Oxycodone Long-Term Stability in Human Plasma

Calculated Concentration (ng/mL)

Nominal Concentration Day 0 2 months 3 months 7 months 22 months
0.294 0.353 0.327 0.264 0.299
0.329 0.318 0.309 0.268 0.298

%?3'63";'9?33 0277 0287 0306 0292 0271
0256 0286 0320 029  0.282
0316 0316 0310 0273  0.267
0.306 0.318 0.310 0.293 0.271
n 6 6 6 6 6
mean 0296 0313 0314 0281  0.281
sD 0.0265 0.0245 0.00812 0.0141 0.0142
oV (%) 895 7.81 250 5.01 508
%Diff NIA 5.58 578 527 514
%6 353 350 39 378
366 353 360 337 345
QC High-QC ¢ 67 66 334 356 314
40.0 391 385 365 36.1 35,7
358 344 339 34.8 36.0
36.8 389 358 M2 356
5 6 6 3 6 6
mean 3.9 365 35.1 347 352
sD 1.1 1.84 1.30 0.973 2.16
CV (%) 3.00 5.04 372 2.80 6.15
%Diff NA 24 543 599 473

TABLE 6.1B. Noroxycodone Long-Term Stability in Human Plasma

Calculated Concentration (ng/mL})

Nominal Concentration Day0 2 months 3 months 7 months 22 months
0.265 0.326 0.296 0.289 0.283
0.287 0.320 0.304 0.281 0.258

00‘_:3'5;“;9?&‘“ 0243 0330 0309 0290 0265
0.230 0.296 0.300 0.288 0.253
0283 0297 0282 0286  0.265
0259 0305 0304 0286 0264
n B B B B B
mean 0261 0312 0299 0287  0.265
sD 0.0221 0.0148 0.00944 0.0033 0.0100
v (%) 8.46 4.74 3.15 1.5 579
YeDiff MNiA 19.7 14.6 9.77 1.38
385 40,1 4086 379 36.1
379 399 408 36.0 368
QC High-ac ¢ 388 396 373 380 347
40.4 ng/mL 392 402 425 389 367
403 402 400 368 365
376 405 389 EIR:] 350
n B B B B B
mean 387 401 400 376 36.0
sD 0.948 0.308 1.77 1.02 0.887
CV (%) 244 0.764 443 2.71 247
%Diff NVA 3.55 3.35 -3.00 -7.15

TABLE 6.1C. Oxymorphone Long-Term Stability in Human Plasma

Calculated Concentration miL;

Nominal Concentration  Day0 2 months 3 months 7 months 22 months

0270 0.268 0.313 0.298 0.270
0.274 0.285 0.308 027 0.227
%?3;8‘:;:&33 0.250 0.251 0.332 0.260 0.254
0.231 0.276 0.300 0.280 0.245
0.266 0.252 0.252 0.266 0.274
0.261 0.232 0.288 0.282 0.247
n [ [ -] ] ]
mean 0.259 0.260 0.299 0.276 0.253
sD 0.0162 0.0193 0.02734 0.0135 0.0174
CV (%) 627 743 215 4.88 6.90
%Diff NI 0.584 15.5 6.69 -2.38
4.11 3.60 380 374 37
398 3.85 4.00 363 307
QC High-QC C 4.00 3.38 3.90 35 &l
3.80 4.05 337 384 3.48 3.60
3.76 362 373 3 354
B 3.88 3.53 347 3.24 301
n & [ 6 & &
mean 3.96 3.5 3.8 355 327
sD 0.126 0.124 0.186 0.184 0.246
CV (%) 318 35 490 517 7.53
S Diff NIA -11.1 -3.97 -10.4 -17.5

42
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Excerpt from bioanalytical report TM-543 indicating stability of oxycodone in plasma or

solutions following different storage conditions (with focus on 15 cycles of
Freeze/Thaw).

STABILITY

The following stability data for Oxycodone, Noroxycodone, Oxymorphone,
Noroxymorphone and the internal standards Oxycodone-ds,
Noroxycodone-ds, Oxymorphone-dsz, and Noroxymorphone-dg were
established during the validation.

Solution Type Storage Container Interval
Solutions *See Sect3.3 | * ¥

Freezer Storage -20°C Polypropylene tubes 603 days
Bench (in Matrix) Ambient Temp | Polypropylene tubes 24 hours
Freeze/Thaw -20°C Polypropylene tubes 15 cycles
Extract Stability Ambient Temp | Polypropylene autosampler vials 99 hours**
Extract Stability ~4°C Polypropylene autosampler vials 137 hours**

** Reinjection of an entire batch of samples must be initiated within this timeframe.

Note: Stability information is correct as of the effective date of this Test Method version.
Stability evaluation is ongoing and the intervals listed are understood to be minimum
stability intervals, but may not represent the most current information.

Reference ID: 3757009
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TABLE 6.2A. Oxycodone Long-Term Stability in Solution - 4months

IS
Solution Area IS Area PAR Area Area PAR
8/4/00 - Old 12/4/00- New
Std Spk 1F - Low 1879 N/A N/A 1511 N/A N/A
1588 N/A N/A, 1401 N/A N/A
1561 N/A N/A 1422 N/A N/A
1542 N/A N/A 1457 N/A N/A
1585 N/A N/A 1388 N/A N/A
1510 N/A N/A 1407 N/A N/A
Mean 1611 N/A N/A 1431 N/A N/A
sD 135 N/A N/A 456 N/A N/A
CV (%) 8.36 N/A N/A 3.19 N/A N/A
Final Concentration
(ng/mL) 1.00 N/A N/A 1.00 N/A N/A
Adjusted Mean PA 1611 N/A N/A 1431 N/A N/A
Yo iff 12.6 N/A N/A N/A N/A N/A
Std Spk 1D - High 133060 N/A N/A 131534 N/A N/A
138863 N/A N/A 135323 N/A N/&
136510 N/A N/A 133956  N/A N/A
134684 N/A N/A 133545  N/A N/A
133185 N/A N/A 133316 N/A N/A
133702 N/A N/A 131491 N/A, N/A
Mean 135002 N/A N/A 133194 N/A N/A
SD 2281 N/A N/A 1477 N/A N/A
CV (%) 1.69 N/A N/A 1.11 N/A N/A
Final Concentration
(ng/mL) 100 N/A N/A 100 N/A N/A
Adjusted Mean PAR 1350 N/A N/A 1332 N/A N/A
Y Diff 1.36 N/A N/A N/A N/A N/A
Stock Solution - Std 1A 2493023 N/A N/A 2550840 N/A N/A
2595994 N/A N/A 2635478  N/A N/A
2619788 N/A N/A 2648216 N/A N/A
2637286 N/A N/A 2635625 N/A N/A
2647361 N/A N/A 2701425 N/A N/A
2670406 N/A N/A 2730491  N/A N/A
Mean 2610656 N/A N/A 2651846 N/A N/A
sSD 62884 N/A N/A 59418 N/A N/A
CWV (%) 241 N/A N/A 224 N/A N/A&
Final Concentration
(ug/mL) 1.00 N/A N/A 1.00 N/A N/A
Adjusted Mean PA 2610656 N/A N/A 2649197  N/A N/A
%Diff -1.45 N/A N/A, N/A N/A N/A
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TABLE 6.2B. Noroxycodone Long-Term Stability in Solution - 4 months

IS IS
Solution Area Area PAR Area Area PAR
8/4/00 - Old 12/4/00 - New

1186 MN/A N/ 819 N/A MN/A
Std Spk 2F - Low 796 MN/A MN/A 759 N/A NIA
802 N/A MN/A 755 N/A N/A
820 MN/A MN/A 763 N/A N/A
818 N/A MN/A 776 N/A N/A
788 N/A MNIA 784 N/A NIA
Mean 868 N/A MNIA 776 N/A N/A
sD 156 MN/A MNIA 236 N/A NIA
CV (%) 18.0 N/A N/A 3.04 N/A N/A

Final Concentration
(ng/mL) 1.00 N/A N/A 1.00 N/A N/A
Adjusted Mean PAR 868 MN/A MNIA 776 N/A N/A
% Diff 11.9 N/A MN/A MN/A N/A NIA
Std Spk 2D - High 71834 MN/A MN/A 70869 N/A NIA
72605 MN/A MN/A 70657 N/A N/A
70323 MN/A MN/A 59419 N/A N/A
69224 MN/A MNIA 68844 N/A NIA
69628 MN/A MN/A 58449 N/A N/A
69358 MN/A MN/A 59100 N/A N/A
Mean 70495 MN/A MN/A 69557 N/A N/A
sD 1410 MN/A MN/A 989 N/A N/A
CV (%) 2.00 MN/A MN/A 1.42 N/A N/A

Final Concentration
(ng/mL) 100 N/A MN/A 100 N/A NIA
Adjusted Mean PA 705 N/A MN/A 696 N/A NIA
Yo Diff 1.35 N/A MN/A MN/A N/A NIA

Stock Solution - Std
24 2626726 MN/A MN/A 2627386 N/A NIA
2649903 MN/A MN/A 2699278 N/A N/A
2700838 MN/A MN/A 2788092 N/A N/A
2753835 MN/A MN/A 2772082 N/A N/A
2737825 MN/A MNIA 2816021 N/A NIA
2782393 MN/A MN/A 2805479 N/A NIA
Mean 2708587 MN/A MN/A 2751390 N/A N/A
sD 60918 MN/A MNIA 73445 N/A N/A
CV (%) 225 MN/A MN/A 267 N/A N/A

Final Concentration
(ug/mL) 1.00 N/A MN/A 1.00 N/A N/A
Adjusted Mean PA 2708587 N/A N/A 2748641 N/A N/A
6 Diff -1.46 N/A MNIA MN/A N/A NIA
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TABLE 6.2C. Oxymorphone Long-Term Stability in Solution - 4 months

IS

Solution Area IS Area PAR Area Area PAR

8/4/00 - OId 12/4/00 - New
2164 N/A N/A 1619 N/A N/A
1780 N/A N/A 1659 N/A N/A
Std Spk 3F - Low 1789 N/A N/A 16582 N/A N/A
1816 N/A N/A 1592 N/A N/A
1815 N/A N/A 16524 N/A N/A
1740 N/A N/A 1512 N/A N/A
Mean 1851 N/A N/A 1565 N/A N/A
SD 156 N/A N/A 412 N/A N/A
CV (%) 543 N/A N/A 263 N/A N/A
Final Concentration (ng/mL) 1.00 N/A N/A 1.00 N/A N/A
Adjusted Mean PA 1847 N/A N/A 1561 N/A N/A
%Diff 18.3 N/A N/A N/A N/A N/A
141249 N/A N/A 129944 N/A N/A
139764 N/A N/A 130808 N/A N/A
Std Spk 3D - High 139373 N/A N/A 129921 N/A N/A
139352 N/A N/A 129542 N/A N/A
137332 N/A N/A 129882 N/A N/A
1356557 N/A N/A 127474 N/A N/A
Mean 138771 N/A N/A 129595 N/A N/A
sD 2011 N/A N/A 1121 N/A N/A
CV (%) 1.45 N/A N/A 0.865 N/A N/A
Final Concentration (ng/mL) 100 N/A N/A 100 N/A N/A
Adjusted Mean PA 1385 N/A N/A 1293 N/A N/A
% Diff 7.08 N/A N/A N/A NIA N/A
Stock Solution - Std 3A 2640503 N/A N/A 2661134 N/A N/A
2723660 N/A N/A 2734738 N/A N/A
2753098 N/A N/A 2752353 N/A N/A
2803758 N/A N/A 2742413 N/A N/A
2793673 N/A N/A 2828773 N/A N/A
2810508 N/A N/A 2839453 NIA N/A
Mean 2754200 N/A N/A 2759811 N/A N/A
SD 64878 N/A N/A 66065 N/A N/A
CV (%) 236 N/A N/A 239 N/A N/A
Final Concentration (ug/mL) 1.00 N/A N/A 1.00 N/A N/A
Adjusted Mean PA 2754200 N/A N/A 2759811 N/A N/A
%Diff -0.203 N/A N/A N/A N/A N/A

CONCLUSION

The stability data showed that oxycodone and its metabolites, noroxycodone and
oxymorphone, were stable in human plasma for up to 22 months. The stability data also
showed that oxycodone and its metabolites, noroxycodone and oxymorphone, were stable
in 1:1 MeOH/H2O0 stock and spiking solutions for up to 4 months.
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3.2.2 Population PK Analysis of OxyContin and Immediate Release Oxycodone.

Population Pharmacokinetics in Pediatric Patients and Healthy Adult Subjects:

The sponsor conducted a rather comprehensive pharmacokinetic data analysis strategy
involving population pharmacokinetics modeling based on nonlinear mixed-effects
modeling (NONMEM). The population PK analysis was conducted with a qualified
installation of the nonlinear mixed effects modeling (NONMEM) software, Version 7,
Level 2.0 (ICON Development Solutions, Hanover, MD). A covariate modeling
approach emphasizing parameter estimation rather than stepwise hypothesis testing was
implemented for this population PK analysis. Predefined covariate-parameter
relationships were identified based on exploratory graphics, scientific and clinical
interest, and mechanistic plausibility of prior knowledge; a full model was then
constructed with care to avoid correlation or collinearity in predictors.

This involved pooling of all available plasma oxycodone concentrations (intensive and
sparse) from single- and multiple-dose PK studies. The pooled data represented
oxycodone concentrations across a range of formulations [oral immediate release from
liquid and tablet, extended release original OxyContin (OC) and reformulated OxyContin
(OTR or ORF)] in pediatric patients and representative oral OxyContin data in adult
subjects for the population pharmacokinetic (POPPK) dataset. A total of 5 Phase 1 and
three Phase 3 clinical studies were included in the POPPK modeling of oxycodone in
pediatric patients and adult subjects.

Table: Studies included in final population pharmacokinetic analysis of oxycodone
and the different formulations, doses, and demographics of patients/subjects

employed.
‘ o o Weight | Age | No.of
Study Formulati D . No. of %
Number | @ ormulations ose (mg) Subjects | Male | Range | Range | PK
(ke) (yr) | Samples
00960602 | IR solid. OC 5,10 13 50 | 1563 | 6-12 | 304
OTR1005 | OC, ORF 40 92 67 | 51-106 | 18-49 | 3427
OTR1020 ORF 10, 15, 20, 30 30 39 | 2886 | 9-16 | 180
OTR1502 ORF 80 23 100 | 6298 | 1945 | 463
. 10, 15, 20. 30, 40. - . e
OTR3001 ORF 50,60, 50 99 45 | 24112 | 6-16 | 394
OXP1005 | IR liquid 0.05,0.1,0.2 59 46 | 222 | 05 | 308
(mg/kg)
OXP3003 | IR liquid 0.1.0.2 (mg/kg) 44 41 | 14-101 | 5-16 | 299
OXP3004 | IRsolid. OC | 5. 10.15.20.30 10 s4 | 2673 | 7-16 | 102

*Studies OXP1005 and OXP3003 used mg/kg dosing; IR= inumediate
release; OC=original OxyContin Tablets: ORF=reformulated OxyContin
Tablets

Reference: Table 1 from Purdue Pharma’s Report on Population Pharmacokinetic Modeling of Oxycodone
in Pediatric and Adult subjects.

The final oxycodone POP PK dataset consisted of 5567 oxycodone concentrations from
370 subjects from 8 studies (see Table below). There were 255 pediatric patients (< 18
years), with weights ranging from 2.4 to 112 kg. The final dataset contained 184 pediatric
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patients between the ages of 6 and 16 years, of which 43 (23%) were > 6 to < 12 years
old and 141 (77%) were > 12 to < 16 years old. Clinical PK experience with IR

oxycodone formulations accounted for the rest of the pediatric patients.

Weight and age were positively correlated with a correlation coefficient of 0.76 and an
obvious trend evident in scatter plots (bottom left).

Scatter plot matrix of continuous covariates. Circles represent data points and lines represent loess
smoothing trend lines. (source: ../figure/ScatterContCov.pdf)
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Reference: Figure 1 and Figure 2 from Purdue Pharma’s Report on Population Pharmacokinetic Modeling
of Oxycodone in Pediatric and Adult subjects.

Distributions of continuous covariates (top right) were similar for pediatric subjects in
both sexes. In adult subjects, age was similar across sexes but weight demonstrated the
typical dependency on sex, with males having a higher median weight and overall range
than females. Weight, age and sex were considered as potential covariates in the model

(table below)

Covariate  Model component

Rationale

Weight CL/F, V/F
Age CL/F
Sex CL/F, V/F

Clearance and volume parameters are known to
have an allometric relationship with body size. De-
termination is of clinical interest (was included in

base model).

Maturational development of cytochrome P450 en-
zymes will impact the clearance of oxycodone. De-
termination is of clinical interest (was included in

base model).

Differences in pharmacokinetic parameters between
males and females was explored graphically after in-

clusion of other covariates.

Reference: Table 2 from Purdue Pharma’s Report on Population Pharmacokinetic Modeling of Oxycodone
in Pediatric and Adult subjects.
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The population PK of oxycodone in pediatric patients and adult subjects was described
by a one-compartment model with first-order absorption and elimination. The model was
parameterized in terms of apparent (oral) clearance (CL/F), apparent (oral) volume of
distribution (V/F), relative bioavailability (F) and first-order absorption rate constant
(Ka). Separate relative F terms and absorption models were included to model each oral
oxycodone formulation. A single first-order absorption model described the absorption of
the IR liquid, IR solid, and ORF, while a parallel first-order absorption model described
the absorption of the OC formulation.

The model was implemented in NONMEM using ADVAN7 TRANSI, which accounts
for multiple dosing or steady-state conditions. CL/F and V/F were allometrically scaled
by weight using a power model. CL/F was also modeled as a function of age using a
power model with three age categories (<1 month, >1 month to <I year, and >1 year) as
described in the equations below. An attempt was made to model the age covariate effect
as a continuous function using both Emax and sigmoid Emax models, however, these
models were not stable and resulted in inadequate estimates for CL/F and the maturation
half-life. Interindividual random effect terms for CL/F, V/F, Ka,OC fast , Ka,OC slow,
and Ka,ORF were modeled using exponential variance models, with a covariance term
between CL/F and V/F. Residual random effects were described with a combined
additive and proportional error model. The residual error model was allowed to vary by
oral formulation type.

The typical estimates of the PK model parameters for the reference covariates (70 kg, age
> lyear, ORF formulation) were 88.2 L/hr and 554 L for CL/F and V/F, respectively.
Estimates for the different oral formulation Ka terms (hr'l) were 0.972, 1.54, 0.954,
0.156, and 0.358 for Ka,IR liquid, Ka,IR solid, Ka,OC fast, Ka,OC slow, and Ka,ORF ,
respectively. Estimates for the different oral formulation relative F terms were 0.863,
1.08, 1.08, and 1 (FIXED; reference formulation) for FIR liquid, FIR solid, FOC, and
FOREF , respectively. The FastOC was estimated to be 0.595, so approximately 60% of
the available OC dose was absorbed via the fast absorption phase and 40% via the slow
absorption phase (Final parameter list is in the summary of the clinical pharmacology
findings).

Variability in CL/F and V/F were partially described by allometrically scaled weight. An
additional effect of age on CL/F was also described for subjects under one year of age
that may partially represent maturational changes in CL/F. Final estimates of unexplained
variability in CL/F and V/F were 38.1 %CV and 38.7 %CV, respectively.

The base model is described by the equations below.
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WT (ke)\ ™™ . i

CL/Fi=0,- (—? 0 {lig?}) . ]rj GB Uf“; GE, exp(neyr)
B WT; (kg)\ '

V/Fi= 6, (Tkg}) exp (nv/r)

Ko it tiguia = 63

Kot sotia = 6

Koo fust,i = 05 €XP (1K, 00 )

Ka.0C stow,i = 65 - €XP (MK, oc sowi)

Kaonr.i= 07-exp (MK, o)

Firtiguia = Oy

Eip sotia = Oq Ll
Foc fasn = 610+ 013

Foc stow= &0+ (1—611)

where Foe=80,, and Fastye= 8y,

Forr= 012 (FIXED to 1 for reference formulation)
IF (IR liquid formulation) Cjy= Cy(1+&1,)+ €24
IF (IR solid formulation) Cj;= (:";,-[ 1+ £3pij) + £4aij
IF (OC formulation) Cjj= Cy(1+ #5,;) + €6,

[F (ORF formulation) Cyj= Cy(1+ &7 ) + £8,

Where:

= All parameters are as defined in the text and individual PK parameters are denoted by the
subscript i.

e CAGE, =1ifage <1 month, else equals 0; CAGE. = 1 ifage =1 month to <1 year, else equals
0.

Reference: Equation 10 from Purdue Pharma’s Report on Population Pharmacokinetic Modeling of
Oxycodone in Pediatric and Adult subjects.
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A table of the parameter estimates is provided below.

Parameter Model Estimate %RSE  Bootstrap 95% C)
CL/F (6,) CL/F ~ 8, -(WT/70°75 . 88.2L/hr 2.65 (84.2,92.8)

Ot'.-h‘.'i-| ) Un‘.‘.-'li.']’:'_v

13 14

V/F(6:) V/F~0,-(WT/70)"-0 554 L 3.91 (521, 590)
Kt tiquia (65) 0.972 hr! 6.11 (0.627, 1.74)
K. tmesotia (84) 1.54 hr! 9.83 (0.854, 2.63)
Ka.06 fas (85) 0.954 hr! 12.4 (0.797, 1.14)
K0 stow (05) 0.156 hr! 5.39 (0.143, 0.173)
Ka,onr (67) 0.358 hr! 5 (0.328, 0.399)
Fig tiquia (6g) 0.863 5.13 (0.768, 0.988)
Finsotia (8s) 1.08 4.76 (0.944, 1.24)
Foc (B10) 1.08 0.679  (1.04,1.12)
Fastoc (0y)) 0.595 2.41 (0.554, 0.642)
Fore: (B12) 1 FIXED
AGE< | onin (B13) 0.493 17.3 (0.383,0.721)
AGE; month—1 year (014) 0.612 7.89 (0.493, 0.77)
QUCL/F 0.145 (%CV=38.1) 6.04 (0,107, 0.187)
PICOVep povyr 0.0654 (corr=0.44) 17.4 (0.0388, 0.0899)
IV/F 0.15 (%CV=38.7) 1.7 (0.0818,0.211)
Koo fast 0.671 (%CV=81.9) 176 (0.444, 0.935)
4K, 00 stow 0.119 (%CV=34.5) 19.8  (0.0686, 0.176)
5K, onp 0.14 (%CV=37.4) 16 (0.0361, 0.288)
O o IR liquid 0.147 (%CV=38.3) 6.81  (0.109,0.201)
o2 i IR liquid 0.848 (SD=0.92 (ng/mL)) 33.3 (7.91e-05, 1.75)
02, IR solid 0.301 (%CV=54.9) 156  (0.195,0.369)
”—irIrJ’ IR solid 0.851 (SD=0.92 (ng/mL)) 48.3 (9.8e-05, 2.5)
a5, OC 0.0522 (%CV=22.8) 2,43 (0.0447, 0.0594)
o2 . 0C 0.00828 (SD=0.09 (ng/mL)) 164 (0.00457, 0.0124)
o, ORF 0.0822 (%CV=28.7) 1.47  (0.069, 0.0986)

T aq ORF

0.0287 (SD=0.17 (ng/mL)) 2.63

(0.00672, 0.0608)

AGE. | mon = age effect on CL/F for <1 month; AGE; jioni- 1 year = age effect on CL/F for =1 month to <1
year; CAGE; = flag equals 1 if age <1 month else equals 0; CAGE: = flag equals 1 if age =1 month to <1 vear
else equals 0; CI = confidence interval; CL/F = apparent (oral) clearance; corr = correlation coefficient; CV
= coefficient of variation; F = relative bioavailability (ORF as reference formulation); Fastoc = fraction of OC
dose absorbed via fast absorption phase; IR liquid = immediate-release liquid; IR solid = immediate-release
solid (tablet or capsule); K, = absorption rate constant; OC = OxyContin original formulation; OCgy = OC
fast absorption phase; OCy,,, = OC slow absorption phase; ORF = reformulated OxyContin; RSE = relative
standard error; SD = standard deviation; V/F = apparent (oral) volume of distribution; WT = body weight
(kg); © = interindividual covariance matrix; o, = additive residual error variance; o2, = proportional

dle prop
residual error variance; 8 = fixed effect parameter; source: ../table/FinalParTab.tex, ReportTable.R

Reference: Table 10 from Purdue Pharma’s Report on Population Pharmacokinetic Modeling of

Oxycodone in Pediatric and Adult subjects.
Model Evaluation

The adequacy of the final model and parameter estimates was investigated with a
predictive check method. The precision of model parameters was investigated by
performing a stratified non-parametric bootstrap procedure. One thousand (1000)
replicate datasets were generated by random sampling with replacement and were
stratified by clinical study, using the individual as the sampling unit. Population

parameters for each dataset were subsequently estimated using NONMEM. This resulted
in a distribution of 1000 estimates for each population model parameter. Empirical 95%

ClIs were constructed by observing the 2.5th and 97.5th quantiles of the resulting

parameter distributions for all bootstrap runs.
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Distributions of simulated dose normalized median oxycodone concentrations within each individual
(Cmed) are compared to the actual observed distribution of Cmed values from the population PK dataset
for adults. Simulations were performed using the final population PK model. Quantile-quantile (QQ) plots
for each of the 500 simulation replicates are depicted by a solid blue line and are overlaid on the plot. The
solid black line represents a reference line of identity. Dotted vertical lines represent the 1st quartile,
median, and 3rd quartile of the observed Cmed values. (source: ../figure/PredCheckAdult.pdf)

Distributions of simulated median oxycodone concentrations within each individual (Cmed) are compared
to the actual observed distribution of Cmed values from the population PK dataset for pediatrics.
Simulations were performed using the final population PK model. Quantile-quantile (QQ) plots for each of
the 500 simulation replicates are depicted by a solid blue line and are overlaid on the plot. The solid black
line represents a reference line of identity. Dotted vertical lines represent the 1st quartile, median, and 3rd
quartile of the observed Cmed values. (source: ../ figure/PredCheckPed.pdf)
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Reference: Figure 21 and Figure 22 from Purdue Pharma’s Report on Population Pharmacokinetic
Modeling of Oxycodone in Pediatric and Adult subjects.

Visual predictive check on observed vs. predicted concentrations were made for each
study utilizing Pirana software with Xpose package. Two hundred Monte Carlo
simulation replicates of the original dataset were generated using the final model.
Satisfactory distributions of lower 95% CI, median, and upper 95% CI of the
observations were contained within the predictions.

Final model diagnostic plots suggest that the model describes the pediatric and adult data
well. Simulation based model evaluation shows reasonable predictive ability for both
pediatric and multiple-dose adult oxycodone PK.

Exposure Comparison: Exposures for OxyContin were compared using the dose at the
time of the first dose as well as the dose at the time of last dose in the data set. The
sponsor provided graphical comparison of oxycodone exposure in pediatric patients in 6
—12 yrs and 13 -16 yrs groups. However, an approach to provide descriptive statistics of
oxycodone systemic exposure parameters were found suitable for this submission and
described in the summary of clinical pharmacology findings.

The population pharmacokinetic model can be used, however, to derive dosing regimens
in pediatric patients that will match adult exposures at the doses of FDA-approved
oxycodone products. In this submission, empirical Bayes estimates from final model
were used to calculate individual pharmacokinetic parameters for patients in studies
OXP1005, OXP3003, and OTR3001. For each individual, PK parameters (Cmax, AUC,
Cmax & Cmin at Steady-state were calculated and reported for that individual’s first and

last dose appearing in the data set with at least one observation record following that
dosing record.
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To calculate maximum concentration in the dosing interval (Cmax) and minimum
concentration in the dosing interval (Cmin) using the final model, first dose
concentrations were simulated every 0.25 hours over the dosing interval (tau). Cmax was
taken as the maximum simulated oxycodone concentration over the dosing interval and
Cmin was the simulated oxycodone concentration when time was equal to Tau (dosing
interval 6 hours for IR, 12 hours for OxyContin Reformulation (ORF)).

Table: Descriptive Statistics of oxycodone following pediatric IR oxycodone liquid
administration by weight normalized dosing. AR = accumulation ratio.

Dose/ Dosing
Wt (First/

Variable (mg/kg) | Last) FORM N Mean SD Median Min Max

AR 0.05 | First IR lig 26 1.60 0.26 1.58 1.18 2.13
AR 0.1 | First IR lig 37 1.60 0.30 1.64 1.07 2.21
AR 0.2 | First IR liq 40 1.55 0.40 1.49 1.04 2.58
AUCss 0.05 | First IR lig 26 33.57 | 11.99 32.15 12.5 55.3
AUCss 0.1 | First IR lig 37 65.19 30.82 57.60 27 190
AUCss 02 | First IR liq 40 | 120.94 | 54.55 104.00 514 300
AUCtau 0.05 | First IR lig 26 20.60 5.77 20.40 10.4 32.8
AUCtau 0.1 | First IR lig 37 40.82 | 16.51 37.70 19.1 96.1
AUCtau 0.2 | First IR lig 40 78.37 | 28.76 71.45 41.4 164
CAVGss 0.05 | First IR liq 26 5.60 2.00 5.35 2.09 9.22
CAVGss 0.1 | First IR lig 37 10.86 5.13 9.60 4.51 31.6
CAVGss 0.2 | First IR liq 40 20.16 9.09 17.35 8.57 50
CL F 0.05 | First IR liq 26 13.28 | 16.26 6.88 2.9 75.8
CL F 0.1 | First IR liq 37 37.96 | 24.24 38.40 3.73 82.1
CL F 0.2 | First IR liq 40 39.95 | 2631 37.95 6.65 94.3
CMAX 0.05 | First IR lig 26 3.80 1.01 3.88 2.06 6.27
CMAX 0.1 | First IR liq 37 7.73 3.22 6.93 3.61 16.7
CMAX 0.2 | First IR lig 40 15.43 6.06 13.10 7.31 29.5
CMAXss 0.05 | First IR lig 26 6.14 1.99 591 2.66 9.56
CMAXss 0.1 | First IR liq 37 12.13 5.30 10.90 5.2 329
CMAXss 0.2 | First IR liq 40 23.16 9.15 20.40 12.1 52.8
CMIN 0.05 | First IR liq 26 2.38 0.79 2.36 0.884 3.59
CMIN 0.1 | First IR liq 37 4.53 2.09 3.98 1.97 12.5
CMIN 0.2 | First IR liq 40 8.15 3.68 7.54 2.46 20.6
CMINss 0.05 | First IR liq 26 3.93 1.70 3.70 1.06 7.25
CMINss 0.1 | First IR liq 37 7.46 4.27 6.91 2.29 24.6
CMINss 0.2 | First IR liq 40 13.29 8.13 10.80 2.58 38.1
KEL 0.05 | First IR lig 26 0.18 0.05 0.17 0.106 0.312
KEL 0.1 | First IR lig 37 0.19 0.08 0.16 0.1 0.455
KEL 0.2 | First IR lig 40 0.22 0.12 0.19 0.0819 0.555
THALF 0.05 | First IR liq 26 4.21 1.16 4.15 2.22 6.56
THALF 0.1 | First IR liq 37 4.17 1.38 4.40 1.52 6.92
THALF 0.2 | First IR liq 40 3.93 1.86 3.75 1.25 8.46
TMAX 0.05 | First 1R liq 26 2.19 0.24 2.25 1.75 2.5
TMAX 0.1 | First 1R liq 37 2.15 0.29 2.25 1.5 2.5
TMAX 0.2 | First IR liq 40 2.08 0.39 2.13 1.25 2.75
V F 0.05 | First IR liq 26 78.68 1 192 39.95 19.9 628
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V F 0.1 | First IR liq 37 | 240.63 187; 204.00 15 570
213.8
V F 0.2 | First IR liq 40 | 23991 9 148.50 26.1 783
AR 0.05 | Last IR lig 23 1.59 0.26 1.55 1.18 2.13
AR 0.1 | Last IR liq 36 1.60 0.31 1.64 1.07 2.21
AR 0.2 | Last IR liq 35 1.59 0.41 1.55 1.04 2.58
AUCss 0.05 | Last IR lig 23 33.99 | 12.11 32.20 12.5 55.3
AUCss 0.1 | Last IR liq 36 65.73 | 31.34 57.75 27 190
AUCss 02 | Last IR liq 35 125.63 | 56.50 114.00 51.4 300
AUCtau 0.05 | Last IR liq 23 20.95 5.89 20.50 10.4 32.8
AUCtau 0.1 | Last IR liq 36 40.91 16.55 38.00 19.1 96.1
AUCtau 0.2 | Last IR liq 35 79.95 | 30.24 71.80 414 164
CAVGss 0.05 | Last IR liq 23 5.67 2.02 5.36 2.09 9.22
CAVGss 0.1 | Last IR lig 36 10.95 5.22 9.63 4.51 31.6
CAVGss 0.2 | Last IR lig 35 20.94 9.41 19.00 8.57 50
CL F 0.05 | Last IR liq 23 10.07 9.52 6.71 2.9 44.8
CL_F 0.1 | Last IR lig 36 39.19 | 2477 39.60 3.73 82.1
CL F 0.2 | Last IR liq 35 40.72 | 26.89 38.10 6.65 94.3
CMAX 0.05 | Last IR liq 23 3.87 1.04 3.92 2.06 6.27
CMAX 0.1 | Last IR lig 36 7.75 3.22 7.15 3.61 16.7
CMAX 0.2 | Last IR liq 35 15.65 6.38 12.90 7.31 29.5
CMAXSss 0.05 | Last IR lig 23 6.23 2.01 5.98 2.66 9.56
CMAXss 0.1 | Last IR lig 36 12.22 5.36 11.10 5.2 329
CMAXss 0.2 | Last IR liq 35 23.90 9.52 21.30 12.1 52.8
CMIN 0.05 | Last IR lig 23 241 0.80 2.39 0.884 3.59
CMIN 0.1 | Last IR liq 36 4.54 2.12 3.99 1.97 12.5
CMIN 0.2 | Last IR liq 35 8.42 3.82 7.67 2.46 20.6
CMINss 0.05 | Last IR lig 23 3.97 1.72 3.78 1.06 7.25
CMINss 0.1 | Last IR liq 36 7.54 4.37 6.93 2.29 24.6
CMINss 0.2 | Last IR liq 35 13.99 8.40 11.80 2.58 38.1
KEL 0.05 | Last IR lig 23 0.18 0.06 0.17 0.106 0.312
KEL 0.1 | Last IR liq 36 0.19 0.09 0.16 0.1 0.455
KEL 0.2 | Last IR liq 35 0.22 0.12 0.17 0.0819 0.555
THALF 0.05 | Last IR lig 23 4.19 1.17 4.03 2.22 6.56
THALF 0.1 | Last IR liq 36 4.20 1.44 441 1.52 6.92
THALF 0.2 | Last IR liq 35 4.08 1.90 4.01 1.25 8.46
TMAX 0.05 | Last IR liq 23 2.18 0.24 2.25 1.75 2.5
TMAX 0.1 | Last IR lig 36 2.15 0.30 2.25 1.5 2.5
TMAX 0.2 | Last IR lig 35 2.11 0.39 2.25 1.25 2.75
V_F 0.05 | Last IR liq 23 53.77 | 39.42 39.00 19.9 152
198.7
V F 0.1 | Last IR liq 36 | 252.87 7 235.00 15 628
219.7
V F 0.2 | Last IR liq 35 250.56 0 156.00 26.1 783
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Table: Descriptive Statistics of oxycodone in pediatric patients receiving OxyContin
ORF (by Dose). AR = accumulation ratio.

Dose
First/ DOSE

Variable Last FORM | (mg) N Mean SD Median Min Max

AR First ORF 10 47 1.18 0.21 1.14 1 2.41
AUCss First ORF 10 | 47 152.81 85.84 138 44.4 514
AUCtau First ORF 10 | 47 126.79 55.26 106 443 302
CAVGss First ORF 10 | 47 12.74 7.15 11.5 3.7 42.8
CL F First ORF 10 | 47 80.62 36.63 72.6 19.4 225
CMAX First ORF 10 | 47 13.18 6.02 11.7 5.17 323
CMAXss First ORF 10 | 47 15.53 7.60 12.6 6.62 39.2
CMIN First ORF 10 | 47 5.33 3.07 5.08 0.128 17.2
CMINss First ORF 10 | 47 6.71 5.79 5.94 0.128 36.3
KEL First ORF 10 47 0.19 0.08 0.177 0.0447 0.576
THALF First ORF 10 47 4.26 2.10 3.91 1.2 15.5
TMAX First ORF 10 | 47 3.98 1.07 3.75 1.75 7.75
V F First ORF 10 | 47 447.79 | 17436 421 164 960
AR Last ORF 10 48 1.16 0.13 1.14 1 1.67
AUCss Last ORF 10 | 48 148.53 68.27 131 44.4 413
AUCtau Last ORF 10 | 48 127.02 53.71 106 44.3 302
CAVGss Last ORF 10 | 48 12.38 5.69 10.95 3.7 344
CL F Last ORF 10 | 48 79.93 35.18 76.2 24.2 225
CMAX Last ORF 10 | 48 13.40 5.90 11.8 5.21 323
CMAXss Last ORF 10 | 48 15.42 6.68 12.7 7.05 36.6
CMIN Last ORF 10 | 48 5.19 2.84 4.66 0.128 17.2
CMINss Last ORF 10 | 48 6.23 3.99 5.53 0.128 24.6
KEL Last ORF 10 | 48 0.19 0.08 0.1765 | 0.0759 0.576
THALF Last ORF 10 | 48 4.08 1.49 3.92 1.2 9.14
TMAX Last ORF 10 | 48 3.89 1.07 3.75 1.75 8.25
V_F Last ORF 10 | 48 438.17 | 172.07 400.5 164 1030
AR First ORF 15 11 1.17 0.09 1.14 1.09 1.38
AUCss First ORF 15 11 300.00 | 200.78 230 131 826
AUCtau First ORF 15 11 260.91 187.55 203 120 759
CAVGss First ORF 15 11 25.00 16.75 19.2 10.9 68.9
CL F First ORF 15 11 65.06 28.78 65.1 18.2 115
CMAX First ORF 15 11 27.22 23.17 20.1 11.2 90.9
CMAXss First ORF 15 11 31.15 24.84 23.1 13.5 98.8
CMIN First ORF 15 11 10.68 5.65 8.61 4.64 24
CMINss First ORF 15 11 12.41 6.12 10.5 5.06 26.1
KEL First ORF 15 11 0.17 0.03 0.173 0.108 0.21
THALF First ORF 15 11 4.27 0.96 4 3.31 6.44
TMAX First ORF 15 11 4.02 0.55 4 3 5.25
V F First ORF 15 11 404.69 193.16 401 86.6 757
AR Last ORF 15 13 1.26 0.36 1.14 1.09 2.41
AUCss Last ORF 15 13 324.54 | 23222 210 131 826
AUCtau Last ORF 15 13 257.92 177.96 192 120 759
CAVGss Last ORF 15 13 27.05 19.38 17.5 10.9 68.9
CL F Last ORF 15 13 64.28 30.47 71.4 18.2 115
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CMAX Last ORF 15 13 26.70 21.88 20.2 11.2 90.9
CMAXss Last ORF 15 13 32.62 24.76 22 13.5 98.8
CMIN Last ORF 15 13 10.95 6.35 8.01 4.64 24
CMINss Last ORF 15 13 14.75 13.20 9.87 5.06 54.4
KEL Last ORF 15 13 0.16 0.05 0.173 0.0447 0.21
THALF Last ORF 15 13 5.01 3.28 4 3.31 15.5
TMAX Last ORF 15 13 4.19 1.20 3.75 3 7.75
V_F Last ORF 15 13 416.89 | 201.00 435 86.6 757
AR First ORF 20 25 1.13 0.07 1.12 1 1.27
AUCss First ORF 20 25 297.54 121.71 278 79.5 583
AUCtau First ORF 20 25 262.57 105.04 256 79.2 525
CAVGss First ORF 20 25 24.80 10.14 232 6.63 48.6
CL F First ORF 20 25 81.52 44.82 72 34.3 251
CMAX First ORF 20 25 28.29 11.73 28 13.3 59.3
CMAXss First ORF 20 25 31.84 12.95 29.6 14.4 65.8
CMIN First ORF 20 25 10.18 4.80 9.23 0.614 21.2
CMINss First ORF 20 25 11.68 5.87 10.6 0.617 26.5
KEL First ORF 20 25 0.20 0.06 0.189 0.129 0.445
THALF First ORF 20 25 3.75 0.91 3.66 1.56 5.39
TMAX First ORF 20 25 3.66 0.70 3.75 2 5.25
V_F First ORF 20 25 412.60 156.67 364 178 718
AR Last ORF 20 18 1.18 0.13 1.15 1 1.57
AUCss Last ORF 20 18 282.47 127.31 262.5 79.5 516
AUCtau Last ORF 20 18 236.96 99.24 209 79.2 438
CAVGss Last ORF 20 18 23.54 10.61 21.85 6.63 43
CL F Last ORF 20 18 88.55 50.59 76.3 38.8 251
CMAX Last ORF 20 18 24.32 10.62 20.5 133 46.3
CMAXSss Last ORF 20 18 28.54 12.12 24.85 14.4 53.1
CMIN Last ORF 20 18 10.18 5.37 10.08 0.614 21.2
CMINss Last ORF 20 18 12.45 7.60 12.25 0.617 30.9
KEL Last ORF 20 18 0.19 0.08 0.1695 0.0844 0.445
THALF Last ORF 20 18 4.25 1.49 4.09 1.56 8.21
TMAX Last ORF 20 18 3.97 0.95 4 2 6
V F Last ORF 20 18 481.78 154.62 518.5 213 718
AR First ORF 30 10 1.23 0.22 1.135 1.04 1.67
AUCss First ORF 30 10 431.90 153.53 383.5 295 745
AUCtau First ORF 30 10 352.70 111.54 308.5 230 566
CAVGss First ORF 30 10 35.98 12.82 31.95 24.6 62.1
CL F First ORF 30 10 76.41 2243 78.3 40.3 102
CMAX First ORF 30 10 36.04 13.55 35.05 15.6 63.1
CMAXss First ORF 30 10 43.00 14.40 41.05 26.1 70.6
CMIN First ORF 30 10 15.16 6.67 14.3 5.28 29.5
CMINss First ORF 30 10 19.40 11.25 16.1 5.47 46.4
KEL First ORF 30 10 0.17 0.07 0.178 | 0.0759 0.281
THALF First ORF 30 10 4.76 2.27 39 247 9.14
TMAX First ORF 30 10 433 1.65 4 2.5 8.25
V F First ORF 30 10 498.50 | 228.57 460 253 1030
AR Last ORF 30 6 1.10 0.07 1.07 1.04 1.24
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AUCss Last ORF 30 6 456.17 134.59 476.5 296 633
AUCtau Last ORF 30 6 414.83 118.24 418 281 566
CAVGss Last ORF 30 6 38.00 11.26 39.7 24.6 52.8
CL F Last ORF 30 6 71.28 23.06 62.95 474 101
CMAX Last ORF 30 6 47.75 13.76 46.25 30.3 63.7
CMAXSss Last ORF 30 6 52.23 14.61 49.35 32.6 70.6
CMIN Last ORF 30 6 14.10 5.73 14.65 5.28 20.7
CMINss Last ORF 30 6 15.73 7.07 15.5 5.47 23.9
KEL Last ORF 30 6 0.22 0.05 0.229 0.135 0.281
THALF Last ORF 30 6 3.35 0.96 3.03 247 5.12
TMAX Last ORF 30 6 3.33 0.58 3.375 2.5 4.25
V_F Last ORF 30 6 334.00 103.10 308.5 228 455
AR First ORF 40 4 1.27 0.12 1.27 1.14 14
AUCss First ORF 40 4 682.75 | 266.18 589.5 482 1070
AUCtau First ORF 40 4 533.00 172.68 483 400 766
CAVGss First ORF 40 4 56.90 22.27 49.1 40.1 89.3
CL F First ORF 40 4 64.23 19.80 68.3 37.3 83
CMAX First ORF 40 4 50.38 1441 48.65 37.4 66.8
CMAXss First ORF 40 4 64.15 21.19 58 47.2 93.4
CMIN First ORF 40 4 26.53 11.34 22.15 18.5 433
CMINss First ORF 40 4 34.33 17.64 273 22.2 60.5
KEL First ORF 40 4 0.14 0.03 0.1315 0.105 0.176
THALF First ORF 40 4 5.32 1.23 5.36 3.93 6.62
TMAX First ORF 40 4 431 0.55 4.25 3.75 5
V_F First ORF 40 4 479.50 146.48 459.5 355 644
AR Last ORF 40 3 1.21 0.10 1.2 1.12 1.31
AUCss Last ORF 40 3 601.00 148.92 553 482 768
AUCtau Last ORF 40 3 494.33 93.51 496 400 587
CAVGss Last ORF 40 3 50.07 12.43 46.1 40.1 64
CL F Last ORF 40 3 69.13 15.69 72.3 52.1 83
CMAX Last ORF 40 3 49.03 8.58 52.9 39.2 55
CMAXss Last ORF 40 3 59.23 11.11 61.4 47.2 69.1
CMIN Last ORF 40 3 22.60 7.36 18.5 18.2 31.1
CMINss Last ORF 40 3 27.73 11.27 222 20.3 40.7
KEL Last ORF 40 3 0.15 0.03 0.148 0.121 0.189
THALF Last ORF 40 3 4.70 1.04 4.69 3.67 5.75
TMAX Last ORF 40 3 4.08 0.63 4 3.5 4.75
V F Last ORF 40 3 459.00 92.50 432 383 562
AR Last ORF 50 1 1.14 0 1.14 1.14 1.14
AUCss Last ORF 50 1 798 0 798 798 798
AUCtau Last ORF 50 1 702 0 702 702 702
CAVGss Last ORF 50 1 66.5 0 66.5 66.5 66.5
CL F Last ORF 50 1 62.6 0 62.6 62.6 62.6
CMAX Last ORF 50 1 72.6 0 72.6 72.6 72.6
CMAXss Last ORF 50 1 82.6 0 82.6 82.6 82.6
CMIN Last ORF 50 1 28.8 0 28.8 28.8 28.8
CMINss Last ORF 50 1 32.8 0 32.8 32.8 32.8
KEL Last ORF 50 1 0.176 0 0.176 0.176 0.176
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THALF Last ORF 50 1 3.93 0 3.93 3.93 3.93
TMAX Last ORF 50 1 3.75 0 3.75 3.75 3.75
V F Last ORF 50 1 355 0 355 355 355
AR First ORF 60 1 1.15 0 1.15 1.15 1.15
AUCss First ORF 60 1 702 0 702 702 702
AUCtau First ORF 60 1 608 0 608 608 608
CAVGss First ORF 60 1 58.5 0 58.5 58.5 58.5
CL F First ORF 60 1 85.5 0 85.5 85.5 85.5
CMAX First ORF 60 1 57.9 0 57.9 57.9 57.9
CMAXss First ORF 60 1 66.8 0 66.8 66.8 66.8
CMIN First ORF 60 1 27.7 0 27.7 27.7 27.7
CMINss First ORF 60 1 32 0 32 32 32
KEL First ORF 60 1 0.167 0 0.167 0.167 0.167
THALF First ORF 60 1 4.14 0 4.14 4.14 4.14
TMAX First ORF 60 1 4.25 0 4.25 4.25 4.25
V F First ORF 60 1 511 0 511 511 511
AR First ORF 80 1 1.08 0 1.08 1.08 1.08
AUCss First ORF 80 1 1190 0 1190 1190 1190
AUCtau First ORF 80 1 1100 0 1100 1100 1100
CAVGss First ORF 80 1 99.2 0 99.2 99.2 99.2
CL_F First ORF 80 1 67.2 0 67.2 67.2 67.2
CMAX First ORF 80 1 124 0 124 124 124
CMAXSss First ORF 80 1 135 0 135 135 135
CMIN First ORF 80 1 37.3 0 37.3 37.3 37.3
CMINss First ORF 80 1 40.5 0 40.5 40.5 40.5
KEL First ORF 80 1 0.213 0 0.213 0.213 0.213
THALF First ORF 80 1 3.26 0 3.26 3.26 3.26
TMAX First ORF 80 1 3.25 0 3.25 3.25 3.25
V_F First ORF 80 1 316 0 316 316 316
AR Last ORF 80 1 1.08 0 1.08 1.08 1.08
AUCss Last ORF 80 1 1190 0 1190 1190 1190
AUCtau Last ORF 80 1 1100 0 1100 1100 1100
CAVGss Last ORF 80 1 99.2 0 99.2 99.2 99.2
CL F Last ORF 80 1 67.2 0 67.2 67.2 67.2
CMAX Last ORF 80 1 124 0 124 124 124
CMAXss Last ORF 80 1 135 0 135 135 135
CMIN Last ORF 80 1 37.3 0 373 373 373
CMINss Last ORF 80 1 40.5 0 40.5 40.5 40.5
KEL Last ORF 80 1 0.213 0 0.213 0.213 0.213
THALF Last ORF 80 1 3.26 0 3.26 3.26 3.26
TMAX Last ORF 80 1 3.25 0 3.25 3.25 3.25
V F Last ORF 80 1 316 0 316 316 316
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In addressing the OSI comment (See Bioanalytical Section 3.2.1) about analyte stability
and possible impact on parameter estimation, we looked at clearance and volume of

distribution of oxycodone from different studies. The general observation is that an age or
bodyweight dependent changes in clearance are obvious.

Table: Summary statistics of clearance and volume of distribution of oxycodone based
on bodyweight groups from different studies.

Weight Study
Group Number | Variable | N | Mean | SD Median | Variable | N | Mean | SD Median
<10 kg OXP1005 | CL/F 43 8.4 4.8 7.2 | VIF 43 45.8 26.4 37.6
11-20 kg OXP3003 | CL/F 7 37.8 | 13.0 384 | VIF 71 152.0 77.6