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A. Drug Product Information
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Reference Product Trileptal® Tablet
'RLD Manufacturer Novartis

NDA No. 21-014
RLD Approval Date 01-14-00
Indication Used for treatment of partial seizures in adults and children

ages 4-16 with epilepsy.
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{hearbazepine
N= 39
| R i Power |
A B . ANOVAt 0% G m?fl:;“)um (A
Biaavailability I Oxearbazepine | Trileprat® Rat-m of p-value Limits (%) [}eﬂ;gmmc den‘c_l
Paramefers i Mean i Mezn .\!:/:ms Treatment | ‘Difference : =i
‘. €V %) (CV %) (*) Eicto %owcr 80% difference
A Upper Power o=0.05, |
a . B=0.2p |
(Genmctrn e xAL!_n.u,m:furmed data) . |
ALC, 3851.63 5912.49 98 97 06100 1 9369 | 10237 f.63 T
{nu-himi.s 12093) {28.69) NS |
AUC ¢ 5967.62 6047.29 98.68 0.5124 95.42 | 102.06 6.59 >59.99
{ng-h/mb) (26.45) (28.02) NS
Clenx 1755.84 1728.35 101.59 0.8027 91.45 | 112.86 19.06 R5.55
{ng/mL) (43.18) (48.51) NS
{Arithmefic means, observed data) )
Tonox 1.45 | 1.61 89.97 0.318]
h) (0.70) (1.23) NS
K 0.0632 0.0621 101.82 0.2457
(W {0.0100) {0.0105) NS
Tina 1125 11.49 97.89 0.2169
th) {1.86) {2.00) NS

"The ANOVA model has group, sequence, sequence within group, subject (sequence within group), period (group), treatment and
treatment within group as factors.

' The CV% for geometric means was estimated as SD of In-transformed data *100

NS = (treatment effect) not significant at p = 0.03 level,

Differences based on jeast-squares means.

Repeat Assavs Project No. 40534

Analyte Oxcarbazepine
Appropriate SOPs ANI 156.08
Number of Samples Re-assayed 111 .
‘Number of Pharmacokinetic Repeats None

All reassays were performed according to AN
156.08 (Samples reassays and reporting of final
concentrations), 5 codes B (0.20%) according to
section 4.1.2, 91 codes D (3.69%) according to
section 4.1. 4 13 codes E (0.53%) according to
section 4.1.5, 2 codes G (0.08%), according to
section 4.1.6

None

Were the re-assays consistent with objective criteria in
SOP?

Impact of Repeat-assays on the study outcome

Did use of recalculated plasma concentration data change study outcome? No. The results
of the fasting BE study (point estimate, 90% CI) for Oxcarbazepine using the original
values are LAUCt 0.99, 95.56- 102 21, LAUC® 0.99, 95.39-102.02, and LCmax 1.02,
91.47-113.24.
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2. Single-dose Fed Bioequivalence Study
Study Summary, Fasting Bioequivalence Study
Study No. 40231
Study Design Single-dose, two-way crossover, randomized
No. of subjects enrolled 42+4 alternates
No. of subjects completing 46
No. of subjects analyzed 42
Subjects (Healthy or Patients?) | healthy
Sex(es) included (how many?) | Male: 42 Female: 4
Test product Oxcarbazepine Tablet
Reference product Trileptal®
Strength tested _ 600 mg
Dose 1 X 600 mg
10231:

Summary of Statistical Analysis
Taro oxearbazepine 600 mg tablet

Or Trileptal® 600 mg tablet

Mean (CV %) Bioavailability Parameters

Ozxcarbazepine

N=42
Minimum Fower
0, L)
A B Ratio of ANOVA? Ij?nﬁs(é':’) (%) (d:(;)ett‘(t)
Bioavailability | Oxecarhuzepine | Trileptal® p-value ¢ Deteetable 20%
Parameters Mean Mean Mifans Treatment Difference .."0 ;
(CV %) vy | L factor Lawer goy, | Oifference
" Epper Prses a=0.05,
; B=0.20
{Geometric means, In-transformed data)
AUCH, 7838.33 7645.88 102,52 0.3960 97.64 | 107.64 9.18 >59.99
{ng'h/mL) (25.33) (24.25) NS
AUCq.° 797423 7851.24 101.57 0.5870 96.82 | 106.34 9.01 >99.99
{ng:h/mL) (25.32) (24.61) NS _
Gy 3269.99 3155.13 103.64 0.66006 9045 | 118.75 23,56 53.61
(ng/mL} (46.13) (42.69) ’ NS
(Arithmetic means, observed data)
Tins 1.64 1.77 92.95 0.4506
(h) {0,73) (1079 NS
Ky ¥® 0.0512 0.0534 93.90 0.1931
h™") (0.0141) (0.0137) NS
T w® 1491 13.87 107.32 0.1375
{h) (5.73) (3.74) NS

The ANOVA maodel hias treatment, penod.

sequence and subject{sequence) as factors.

P The CV% for geometric means was estimated as SD of In-transformed data * 100

*For these parameiers, N = 40

NS = tireaiment eifect) not significant at p = 0.05 level.

Differences based on least-squares means.
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Table 3 Study Adverse Events

Incidence of treatment-emergent post-dose adverse events

15

Freatiment Severity at cnset

Relationship te study druy
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Clinicalty Sipnificant
I aboratory Resufts

Mild | Med. | Sev. | NAP | Prob. | Pess. | Rem.

Usnrel.

Spont,

With
Trimi

Linres.

SGPT g i

Hyvpogiveem !

Hemaiinia ! : |

TOTAL {Lab Results) | 3

[VR JUUR DUy U

f

1

Mod. - Moderate; Sev. = Severe: N/AP = Not applicable; Prob. = Probabl
Unrelated: Spont. = Spontancous; With Trtmt = With treatment; Unres. =

Table 4 Protocol Deviations

¢, Poss. = Possible; Rem.

Unresolved

e -

Remote; Uinrel. =
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i+4  Summary of protocol deviations

w0 also Section 14.3, Deviations in blood sampling schedule

16

subject
Numntber

Period

Treatment

Protocal Deviation

Excluded from
Analysis due to
Deviation(s)

Safety PR

1y 60

N/AP

N/AP

These subjects’ cligibility was signed although the
protocol  finul version approval was not recetved.
However, eligibility was signed according (o final
verston. All subjects mer the inclusion critéria and none
presented any exclusion criteria prior to dosing.

No No

Contrary 1o regulations, the study medication for this
study was received by the chinical facility prior to receipt
of the tetter of non-objection from Health Canada.

No No

During medication storage at the SFBC Fort Myers
Facility, the temperature of the storage room rose above
the accepted range specify by the manufacturer for the
test medication, to as high as 24.9°C, between Junc 19,
2004 and December 7, 2004,

No No

During medication wansfer from SFBC Anaphurm’s Ste-
Foy to Montreal clintcal facility, the temperature of the
storage box rose above the accepted range specify by the

wnutacturer for the lest medication, to as high as 23.8%C,
on December 9, 2004.

AR

Subjects in Group 1 {Subjects No. @1-30) were served
300 mL. of juice with their pre-doge and post-dose
suppers; subjects in Group 2 (Subjects No. 31-60} were
served 341 mi of juice with these meals.

No No

01-30

[

A B

These subjects™ 36.0- and 48.0-hour plasma samples were
mixed with an expired buffer solufion during sample
procgssing, in error (maximum time of expiration: 19
hours 42 minutes). There is no impact since L-ascorbic
acid (207%) is stahle at 4°C for 44 hours.

Whether these subjects’ 36.0-hour plasma samples were
flash-frozen cannol be confirmed (data not recorded).
However, there is no impact since the time between
centrifugation of blood samples and storage at -80°C was
within the 24-hour bench top stability at room
temperature for buth analytes.

No No

Whether these subjects’ 36.0-hour plasma samples were
vortexcd cannot be confirmed (data not recorded).
However, there 18 no impact since the wansfer of plasma
into polypropylenc tubes implies some mixing befween
the plasma and the ascorbic acid solution.

19, 20

(B8]

B.A

Whether these subjects’ 36.0-hour bload collection tubes
were contrifuged at the scheduled time cannot be
confirmed (due to conflicting data). Samples were not
considered for statistical analysis.
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Table 5 Assay Quality Control — Within Study

Oxcarbazepine

QC Conc.
(ng/mL)

12.04

300.96

601.92

1404.48

1404.48(5%)

20064.0
(20%)

Inter day
Precision

(%CV)

4.14

4.48

4.38

4.32

3.90

5.25

Inter day
Accuracy
(%)

98.34

97.85

97.22

97.57

95.43

96.08

Cal.
Standards
Conc.
(ng/mL)

4.01

8.02 ] 80.19

400.96]301.92

1202.88

1603.84

2004.80]

Inter day
Precision

(%CV)

4.18

424 337 | 3.19

365 | 393

2.82

3.83

Inter day
Accuracy
(%)

101.5

97.13{100.87] 99.38

102.19¢ 101.1

51 100.79

97.05

Linearity
Range
(range of
R? values)

0.9939-0.9990

*Dilution Factor

Comments on Study Assay Quality Control: Acceptable

Any interfering peaks in See below
chromatograms? '

Were 20% of chromatograms included? |See below
Were chromatograms serially or Se below
randomly selected?

18

Comments on Chromatograms: Incomplete. The firm provided chromatograms but did
not label them by subject number. Therefore, the reviewer could not determine the

number of subjects that were represented in the submitted chromatograms.

Table 6 SOP’s dealing with analytical repeats of study samples

SOP No.

-{ Date of SOP

SOP Title

ANI

12-11-02

Sample Reassay and Reporting of Final
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10-OH-Carbazepine

REFERENCE

PARAMETER | UNITS TEST — RATIO T/R
MEANI1 | %CV | MEAN2 | % CV

AUC. nghr/mL | 170289.54| 21.94 |171248.09| 22.17 | 0.99,
AUC, ng-hr/mL | 165546.70 | 21.10 |166169.28 | 21.35 1.00
CMAX ng/mL | 7410.04 | 19.04 | 7288.08 | 21.51 1.02

KE “ hour 007 | 1910 0.07 |20.08 1.00
LAUCI nghr/mL | 166525.74| 0.00 |167450.16| 0.00 0.99
LAUCT nghr/mL | 162133.89| 0.00 [162718.39| 0.00 1.00
LCMAX ng/mL | 7279.06 | 0.00 | 7125.87 | 0.00 1.02
THALF hour 10.13 | 21.02 | 10.17 | 20.82 1.00
TMAX hour 497 |3457| 501 | 3544 0.99

Table 9 Geometric Means and 90% Confidence Intervals

P — TEST REFERENCE RATIO T/R 920 % CI
LSM1 LSM2 RLSM12 | LOWCI12 UPPCIIZ
AUC,., 6172.82 6278.38 0.98 95.15 101.48
AUC,. 6060.26 6148.83 0.99 95.38 101.74
CMAX 1916.67 1921.61 1.00 90.04 109.45
LAUCI 5968.50 6046.40 0.99 95.46 102.08
LAUCT 5852.58 5911.53 0.99 95.72 102.39
LCMAX 1757.44 1726.77 1.02 91.47 113.24

Table 10 Additional Study Information

Root mean square error, LAUCO-t 0.1093
Root mean square error, LAUCo 0.1088
Root mean square error, LCmax - 0.3465

Kel and AUCeo determined for how many subjects? | 59

Do you agree or disagree with firm’s decision? Yes
Indicate the number of subjects with the following:

-measurable drug concentrations at 0 hr 0

-first measurable drug concentration as Cmax 0

Were the subjects dosed as more than one group?

Yes. The subjects were dosed in

20
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[ | fwo groups. |
Comments on Pharmacokinetic and Statistical Analysis: '

The subjects were dosed in 2 groups. Therefore, the following model was used for statistical
analysis: .

Model Y= group seq seq*group subject (seq*group) per (group) trt trt*group

Since the trt*group was not statistically significant (p>0.05) for LAUCT, LAUCI, and LCmax,
this term was dropped from the analysis. Results given in table 8 and 9 are from this analysis.

The results of the fasting BE study (point estimate, 90% CI) for the metabolite are LAUCt 1.00,
97.96-101.35, LAUC 0.99, 97.71-101.23, and LCmax 1.02, 98.94-105.46.

The firm will be requested to submit SAS transport files containing the original data for the
parent and metabolite. ' .

Summary and Cenclusiens, Single-Dose Fasting Bioequivalence Study: Incomplete

Table 11 Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study

Test (n=59) ~ Reference (n=59)
Time (h) | Mean Conc. %CV Mean Conc. %CV T/R
(ng/mL) (ng/mL) -
(] 0.00 ) 0.00
0.25 186.44 157.77 177.16 19430 .05
0.5 796.17 96.09 781.68 89.97 1.02
0.75 1272.88 7195 1305.66 65.81 0.97
1 1503.01 60.46 1477.48 67.09 1.02
1.5 1373.97 50.10 1389.05 63.90 0.99
2 1146.36 44.73 1106.33 55.24 1.04
2.5 919.84 47.01° 851.90 51.74 1.08
3 669.13 49.82 635.58 56.08 1.05
4 377.89 57.83 380.39 73.25 0.99
5 308.95 69.32 385.79 120.02 0.80
6 208.17 49.74 235.88 79.56 0.88
7 149.94 ' 42.67 165.50 50.54 0.91
8 116.80 36.61 125.10 39.61 0.93
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Incidence of treatment-emergent post-dose/post-study adverse events

‘Freatment Severity at onset Relationship to study drug Resoiution

Test (A) Mild | Mod. | Sev. | Def. | Prob.| Poss. | Ul NR Cont. llt‘; ;’;;:f; tl(:‘l(ll l(lt\(:
llem 1 ! ]

Herpes Simplex 2 3 2

Hy pesthyiza | 1 L

Nausea t 1 i

Somnolence | 1 i

Syncope } ] 1

Vertigo 3 ' | 2 3

TOTAL (&) 8 2 1 i 8 10

Prece. | Stop.| Con { CM

ference (B) dild | Mod. | Sev. ef. [ Prob.| Poss. | Unl. | NR {Cont. | "7 L
Relerence (B) Mild .\In.gi Sev Def. | Prob.| Pogs. | Unl. | NR (Cont SD [Temp] Med | Red.

Asthenia | - { 1

Hyperiens ! I 1

Pain. Catheter | . :

Site .

Paresth N " )

Circumoral - - -

Vertigo 4 | 4 4

TOTAL (B) 8 i Y 9

Unknown " 5

{Post-Study Mild Mod. | Sev. Def.  [Prob. {Poss. {Unl. NR | Cont. Df_t. 'tltop. Con | CM
y SO {Temp|Med |[Red.

1.ahs)

Hematuria Loy ) ) | 1

TOTAL 1 \ |

(Unknown)

Mod. = Moderate; Sev. = Severe; Dell = Definite; Prob. = Probable; Poss. = Possible; :
Unl. = Unlikely; NR = Not Related: Cont. = Continued Study; Dec. SD = Decreased study drug dose;
Stop. Temp. = Stopped study drug temporarily: Con Med = Concomitant medication; CM Red. =
Concomitant medication dose reduced
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Table 16 Assay Quality Control — Within Study

Oxcarbazepine

QC Conc.
(ng/mL)

12.21

305.10

610.2

1423.81

Inter day
Precision
(% CV)

6.12 6.

26

4.61

8.18

Inter day
Accuracy
(%)

99.67

98.53

98.13

99.34

Cal.
Standards
Conc.
(ng/mL)

4.06 |8.13

813

406.49(812.98

1219.46]1625.95

2032.44

Inter day
Precision

(%CV)

6.36 | 5.11

4.39

4.67 4.03

I
=
Ja

Inter day
Accuracy
(%)

100.91]98.38

97.63

101.02

98.56

105.32

Linearity
Range
(range of
R? values)

0.9960-0.9997

Comments on Study Assay Quality Control: Acceptabie

Any interfering peaks in See below
chromatograms?

Were 20% of chromatograms included? |See below
Were chromatograms serially or Se below
randomly selected?

28

Comments on Chromatograms: Incomplete. The firm provided chromatograms but did

not label them by subject number. Therefore, the reviewer could not determine the
number of subjects that were represented in the submitted chromatograms.

Table 17 SOP’s dealing with analytical repeats

SOP No. Date of SOP | SOP Title
ANI 12-11-02 Sample Reassay and Reporting of Final
156.08 Concentrations
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Table 18 Additional Comments on Repeat Assays

Were all SOPs followed? Yes
Did recalculation of plasma concentrations | The firm did not submit the SAS transport
change the study outcome? files containing the original data.

Therefore, the reviewer could not
determine if the reassay values affected the
outcome of the study.

Does the reviewer agree with the outcome | See above
of the repeat assays?

If no, reason for disagreement N.A.

Summary/Conclusions, Study Assays: Incomplete

. d) Pharmacokinetic Results

Table 19 Arithmetic Mean Pharmacokinetic Parameters

Oxcarbazepine
PARAMETER | UNITS TEST REFERENCE RATIO T/R
MEANI1 | %CV | MEAN2| %CV
AUC., nghr/mL | 8217.61 | 27.19 | 8104.44 | 2555 1.01
AUC, ng'hr/mL 8079.81 | 26.46 | 7884.96 | 25.05 1.02
CMAX ng/mL 3621.18 | 50.27 | 3434.44 | 40.07 1.05
KE hour™ 0.0 2752 | 005 | 25.60 0.96

LAUCI nghr/mL | 795405 | 0.00 | 7863.89 | 0.00 1.01
LAUCT nghr/mL | 7824.03 | 0.00 | 7658.08 | 0.00 1.02
LCMAX ngmL | 324930 | 001 | 315755 | 0.01 1.03
THALF hour 14.91 3842 | 13.87 | 26.99 1.08
TMAX hour 164 | 4420 | 177 | 60.77 0.93

10-OH-Carbazepine

PARAMETER | UNITS TEST REFERENCE RATIO TR

MEAN1 | %CV |MEAN2 | %CV

AUC, nghr/mL | 173334.69 | 21.82 |174452.50 | 21.89 0.99
AUC,. nghr/mL | 166421.22 | 20.52 |167648.29 | 21.23 0.99
CMAX ng/mL | 8498.19 | 17.64 | 8445.79 | 15.64 1.01

29
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PARAMETER | UNITS TEST REFERENCE RATIO T/R
MEANI %CV | MEAN2 | %CV
KE hour™ 0.06 |2652| 006 |26.09 0.97
LAUCI ng-hr/mL | 169774.39| 0.00 |170810.38| 0.00 0.99
LAUCT ng-hr/mL | 163350.22| 0.00 |164220.19| 0.00 0.99
LCMAX ng/mL | 8374.03 | 0.00 | 8348.38 | 0.00 1.00
THALF hour 1193 | 30.54 | 11.51 | 29.40 1.04
TMAX hour 4.11 34.49 | 4.48 | 4347 0.92

Table 20 Geometric Means and 90% Confidence Intervals

TEST | REFERENCE [RATIO T/R 90 % CI
PARAMETER
LSM1 LSM2 RLSMiz | LOWCiiz | UPPCII2
AUC,., 8240.74 8093.10 1.02 96.92 106.72
AUC,, 8095.59 7874.05 1.03 97.82 107.80
CMAX 3651.93 3435.42 1.06 91.91 120.70
LAUCI 7974.25 7851.24 1.02 96.82 106.54
LAUCT 7838.33 7645.88 1.03 97.64 107.64
LCMAX 3269.99 3155.13 1.04 90.45 118.75
Table 21 Additional Study Information .
Root mean square error, LAUCO-t 0.1326
Root mean square error, LAUCco 0.1268
Root mean square error, LCmax 0.3700
Kel and LAUCw determined for how many subjects? | 40
Do you agree or disagree with firm’s decision? Yes
Indicate the number of subjects with the following:
-measurable drug concentrations at 0 hr 0
-first measurable drug concentration as Cmax 0

Were the subjects dosed as more than one group?

The firm should clarify if the

subjects were dosed in one group.

Comments on Pharmacokinetic and Statistical Analysis:
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The results of the fasting BE study (point estimate, 90% CI) for the metabolite are LAUCt 1.00,
96.79-102.67, LAUCw 1.00, 96.62-102.64, and LCmax 1.00, 97.80-103.24.

The firm will be requested to submit SAS transport files containing the original data for the
parent and metabolite.

Summary/Conclusions, Single-Dose Fed Bioequivalence Study: Incomplete

Table 22 Mean Plasma Concentrations, Single-Dose Fed Bioequivalénce Study

Test (n=42) Reference (n=42)
Time (h) | Mean Conc. | %CV | Mean Conc. | %CV | T/R
(ng/mL) (ng/mL)
] 0.00 : 0.00
0.5 71174 138.09 962.60 151.85 | 0.74
0.75 1799.02 119.44 1795.65 10635 | 1.00
1 2303.66 85.33 2205.33 80.61 | 1.04.
1.5 2435.66 72.11 2248.58 57.54 | 1.08
2 1988.83 43.21 1814.96 4235 | 1.10
25 1589.86 38.25 1498.28 67.38 | 1.06
3 1197.71 48.10 1061.42 66.30 | 1.13
35 817.70 57.58 802.59 70.93 | 1.02
4 542.04 64.20 577.61 85.12 | 0.94
5 260.80 77.92 336.64 10032 | 0.77
6 171.13 93.68 187.43 93.28 | 0.91
7 101.20 68.67 112.28 73.43 | 0.90
8 94.21 99.33 86.04 44.59 | 1.09
10 68.55 27.89 80.64 59.03 | 0.85
12 67.88 27.53 73.21 53.77 | 0.93
16 54.29 29.24 54.49 34.81 | 1.00
24 32.88 2396 | . 35.64 49.49 | 0.92
36 16.10 51.97 15.80 1 49.14 | 1.02
48 26.62 356.67 | 11.56 61.34 | 2.30
60 16.59 499.42 275 191.67 | 6.04




















































































