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V. APPENDIX

A INDIVIDUAL STUDY SYNOPSIS ....cucvtriisiretrirresseressesssassessssorssesssassssessssssessssasasssssssesssassesessesesssessssesesssssnsasses

0X22-001: An open randomized three-period crossover single-centre study to evaluate the

pharmacokinetic profile of sublingual zolpidem 5 mg and 10 mg, and of oral zolpidem (Stilnoct™) 10
mg .
0X22-004: An open randomized two-period crossover study to assess the bioavailability of

sublingual zolpidem for the treatment of SROFI-LEFI IASOMAIA...........cveveeeeceereieieiecereinretisisesees s sssssssnsnsnd

0X22-005: An open randomized three-period crossover study to evaluate the pharmacokinetic profile

of sublingual zolpidem for the treatment of SROFI-LEFI INSOMPUA.............c.ceurevirieeecereerereeesenreresirsrosisensseens

0X22-008: An open randomized two-period crossover study to assess the bioavailability of two

different formulations of sublingual zolpidem for the treatment of short-term inSomniq...........eeeceeeeeerene..

0X22-006: A double-blind, randomized, two-period crossover study to evaluate the hypnotic effects

and safety of sublingual zolpidem for the treatment of INSOMMIA. ...........coveueeeeeeeeeeereeeereieererereisseeeeeeesesnirsnas
B OCPFILING MEMO .....coommrrermrrrnnrrsrersens eehee e e R R RS S RA SRR R RS bR e b et

I.  EXECUTIVE SUMMARY

Zolpidem is a non-benzodiazepine hypnotic of the imidazopyridine class for the short term
treatment of insomnia characterized by difficulties with sleep initiation. Oral tablets of
- zolpidem tartrate are currently marketed under trade name of Ambien®. —— isa
sublingual tablet formulation of zolpidem tartrate. The proposed indication for this is also
the short term treatment of insomnia. The current 505(b)(2) NDA seeks approval of

5 mg, and 10 mg a sublingual tablet form of zolpidem tartrate. -
was designed to show bioequivalence between this new sublingual dosage form of
zolpidem tartrate and reference Ambien® tablets.

This NDA comprises of the following 2 single-dose pharmacokinetic (PK)/bioequivalence
(BE) bridging studies in healthy adult subjects, 18- 40 years of age: Study 0X22-005,
Formulation II (10 mg OX22) versus 10 mg Ambien® and Study 0X22-008, Formulation
H versus the Final Commercial Product (10 mg — - )

Formulation IT was found to be bioequivalent to the RLD Ambien®. However,
Formulation II is not the to-be-marketed or commercial formulation. Therefore the
Sponsor has also conducted a bridging BE study between Formulation II and the
commercial formulation (Study OX22-008). Formulation II was bioequivalent to the
commercial formulation, thereby establishing the link between the commercial
formulation and the reference Ambien®.

Food effect on pharmacokinetic profile of zolpidem after sublingual administration was
evaluated using formulation II in study 0X22-005. A statistically significant lower
bioavailability was observed for sublingual zolpidem with meal compared to sublingual
zolpidem under fasting conditions.

In addition to this, the submission also contained 2 pilot studies, evaluating the BE between
two formulations (formulation I and formulation II) of sublingual dosage form (study OX22-
004) and a BE study comparing formulation I to Stilnoct®, a European product.

This NDA also contained a single dose pharmacodynamic study (study 0X22-006) and an
open label study OX22-007 in patients with chronic insomnia that evaluated local
tolerance after daily administration of 10 mg zolpidem sublingual tablets for 60 days.

............. 76
............. 84

b(4)

b(4)
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Hypnotic effects of sublingual zolpidem (formulation II) study 0X22-006 were compared
with the reference Ambien® on sleep initiation, sleep continuity (maintenance), sleep
architecture and profile parameters as well as on the patients’ subjective assessments and the
next day residual effects.

A. Recommendation

The Office of Clinical Pharmacology (OCP/DCP I) has reviewed the clinical
Pharmacology and Biopharmaceutics sections of NDA 21-997. The submission is
acceptable from a Clinical Pharmacology and Biopharmaceutics point of view pending-
results of the DSI inspection for the bioequivalence and formulation bridging studies.

Labeling recommendations outlined in the Detailed Labeling Recommendations section of
the review should be conveyed to the sponsor.

Clinical Pharmacology briefing was held on 02/10/09 and the attendees were Drs. Ramana
Uppoor, Veneeta Tandon, Ronald Farkas, Sripal Mada and Hristina Dimova.

B. Phase IV Commitments

None.

C. Presubmission Regulatory Activity Related to Submission

Initial NDA was submitted on 01/12/2006. Following NDA submission on 01/ 12/2006,
the FDA issued RTF letter on 03/13/2006. The Sponsor submitted the European
Pharmacopoeia for reference, and did not use the US approved reference drug product
Ambien® to establish bioequivalence (instead studies were done using Stilnoct®,
Zoplidem oral formulation available in Europe). For the sublingual formulation there was
lack of safety data on local (sublingual) irritation after long term use, and other safety
concerns raised by the Controlled Substance Staff (CSS). A teleconference with the
Sponsor on 05/01/2006 addressed NDA deficiencies and the FDA advised the Sponsor to
proceed with further studies and incorporate suggestions through IND 69,200 to support
the NDA 505 (b)(2) application.

EE—— b(4)
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D. Summary of Clinical Pharmacology and Biopharmaceutics Findings

The findings from overall clinical pharmacology and biopharmaceutics section are as
follows:

Bioequivalence: Sponsor has conducted a BE study comparing Formulation II with the
reference Ambien® (Study 0X22-005). Formulation II was found to be bioequivalent to
the RLD Ambien®. Time to reach maximum plasma concentration, tmax did not differ
significantly from the reference Ambien®. However, Formulation II is not the to-be-
marketed or commercial formulation. Therefore the Sponsor has also conducted a bridging
BE study between Formulation I and the commercial formulation (Study OX22-008).
Formulation II was bioequivalent to the commercial formulation, thereby establishing the
link between the commercial formulation and the reference Ambien®.

The overall conclusions from the two BE studies are summarized below:

Study OX22-005: This study was conducted to establish bioequivalence between
formulation II and the reference Ambien®.

Following table indicates primary pharmacokinetic parameters ratios and 90% confidence
intervals levels based on sponsor’s analysis.

Table 1: Pharmacokinetic Parameter Ratios of Point Estimates and 90% Confidence
Intervals (Sponsor’s Analysis)

Treatment Parameter Ratio Lower | Upper
h(4) Comparisons 90% CI | 90% CI
T " AUCy. 108.0 99.35 117.5
FASTING/AMBIEN® ™y y5c, 107.6 98.6 117.5
FASTING
Cnax 106.0 105.0 120.1

Reviewer’s re-analysis of the data showed similar 90% confidence interval (CI), with the
exception of lower boundary of 90% CI for Cmax; being 91.7 in the reviewer analysis and
104.9 in the sponsor analysis. However 90% Cls were within acceptable limits as shown
in the table below.

Table 2: Pharmacokinetic Parameter Ratios of Point Estimates and 90%
Confidence Intervals (Reviewer’s Analysis)

TREATMENT PARAMETER RATIO LOWER UPPER
, COMPARISONS 90% 90%
b(4) CI CI
AUCo, 107.6 98.6 117.5
FASTING/AMBIEN® Cuunx 1049 | 917 120.1
FASTING
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The results showed that, - 'was bioequivalent to reference Ambien® under
fasting conditions. The median tmax’s were 82 (range 30-180) minutes for formulation II
and 90 (range: 30-180) minutes for Ambien® and these differences were not statistically
significantly different.

Study 0X22-008: This study was conducted to establish bridging link between
formulation II and to-be-marketed formulation, final commercial product (FCP). The 90%
Cls based on sponsor’s analysis are shown in the following table.

Table 3: Treatment Comparisons for FCP versus Formulation II

90% Confidence Interval
Pharmacokinetic Lower Upper
variable Point estimate limit limit
AUCg.q (hr*ng/mL)" 1.10 1.02 1.19
AUCy... (hr*ng/mL)” 112 1.01 1.23
Ciax (ng/mL)> _ 1.08 0.99 118

Reviewer’s re-analysis of the data showed differences in the point estimate ratios and 90%
confidence interval (CI) levels for lower boundary and upper boundary. However 90% ClIs
were within acceptable limits as shown in the table below.

Table 4: Pharmacokinetic Parameter Ratios of Point Estimates and 90%
Confidence Intervals (Reviewer’s Analysis)

Treatment Parameter Ratio Lower Upper
Comparisons 90% CI | 90% CI
FCP/ AUCyo 1.12 0.8142 0.9863
Formulation I Conex 1.08 0.8453 | 1.0144

The results showed that, formulation II was bioequivalent to final commercial product
under fasting conditions. The median tmax’s were 120 (range: 60-240) minutes for
formulation IT and 120 (range: 20-180) minutes for FCP.

Food Effect: Food effect on pharmacokinetic profile of zolpidem after sublingual
administration was evaluated using formulation II in study 0X22-005, formulation II was
found to be bioequivalent to the commercial formulation. The 90% CI for the effect of food on

the is shown in the following table.

Table 5: Pharmacokinetic Parameter Ratios of Point Estimates and 90%
Confidence Intervals (Reviewer’s Analysis)

TREATMENT PARAMETER RATIO LOWER UPPER
COMPARISONS 90% 90%
CI CI
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h(&) 4 AUCy. 0.802 0.735 1.175

FED/. Cuax 0.688 0.601 0.876
FASTING

The results showed that the AUC and Cmax were decreased by 20 and 30% respectively

under fed conditions compared to fasted conditions. Median tmax for “with b(4)
meal was prolonged by 28% from 82 to 105 minutes. Therefore for earlier sleep onset
TRADENAME should not be administered with or immediately after a meal.

Dose proportionality: Dose-proportionality of the zolpidem plasma concentrations
resulting from the administration of the sublingual tablet 5 and 10 mg was determined in
Study 0X22-001 (using Formulation I). The results indicated that the sublingual tablet
formulation was dose-proportional with respect to zolpidem PK parameters. Dose
proportionality was not assessed with formulation I or FCP. However, formulation I was
bioequivalent to formulation II, however the tmax of formulation I was approximately
45% lower than formulation II.

The dose proportionality between the 5 and10 mg, supports the use of 5 mg in the elderly
populations.

Pharmacodynamics: Sponsor has conducted a single dose, double-blind, randomized,
two-period crossover study to evaluate hypnotic effects of sublingual zolpidem for
treatment of insomnia in comparison with Ambien®.

Compared to Ambien®, significantly shortened the primary end points, sleep
initiation (LPS) and two secondary sleep initiation endpoints (SOL and ST1L). However,
for —  non-inferiority limit was not achieved for two other endpoints of the
primary objectives (wake after sleep onset, WASO and total sleep time, TST),.

- Secondary pharmacodynamic endpoints were also assessed by next day subjective

assessment of residual effects include, Visual Analogue Scale (VAS) for alertness,
contentedness and calmness, Digit Symbol Substitution Test (DSST) for attention and
concentration, Leeds psychomotor tests (MCRT and CFFT) for attention abilities and
vigilance. Results of the next day residual effects indicated that there were no differences
between . and Ambien®.

Ambien® has been shown to decrease sleep latency for up to 35 days in controlled clinical
trials, according to the Ambien® label. The Study 0X22-006 is a single-dose study
evaluating pharmacodynannc (PSG) parameters and as such the design of the study is not
adequate in assessing the pharmacodynamic effects. The adequacy of this single dose
study in assessing hypnotic effectof. .~  sublingual tablets will also be assessed
by the medical reviewer. The adequacy of the labeling recommendations of thls study
should also be considered by the medical officer.

Appears This Way
On Original
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II. QUESTION BASED REVIEW
General Attributes

Drug/Drug Product Information:

Dosage Form/Strengths: ~  is a sublingual tablet formulation of zolpidem MA)
tartrate. The commercial formulation is shown in the following table.

Table 6: Final Commercial Product (FCP) - Composition of Zolpidem
tartrate sublingual tablets 5 and 10 mg

Components Each 5 mg tablet Each 10 mg tablet Function Reference to quality
contains (mg) contains (ing) standard
Zolpidem tartrate, ©5.00 10.0 Drug substance ~ Ph, Eur.
micronized
Mannitol USP, Ph. Ewr.
Silicified ‘ : USP, Ph. Eur.
microcny;talline '
cellulose
b(4)
Silicon dioxide, s - USP, Ph. Fur.
colloidal —
Croscarmellose USP, Ph. Eur.
sodium :
Saccharin sodium USP, Ph. Eur.
Magnesium stearate USP, Ph. Eur.
Tablet weight 120 mg 130 mg
Indication: (zolpidem tartrate) is indicated for indicated for the short-term
treatment of insomnia characterized by difficulties with sleep initiation. b.( 4)

What is the proposed mechanism (s) of action?

Zolpidem, the active moiety of zolpidem tartrate, is a hypnotic agent with a chemical
structure unrelated to benzodiazepines, barbiturates, pyrrolopyrazines,
pyrazolopyrimidines or other drugs with known hypnotic properties, it interacts with a
GABA-BZ receptor complex and shares some of the pharmacological properties of the
benzodiazepines. Zolpidem in vitro binds the (BZ,) receptor preferentially with a high
affinity ratio of the a1/ats subunits. The (BZ,) receptor is found primarily on the Lamina
IV of the sensorimotor cortical regions, substantia nigra (pars reticulata), cerebellum
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molecular layer, olfactory bulb, ventral thalamic complex, pons, inferior colliculus, and
globus pallidus. This selective binding of zolpidem on the (BZ;) receptor is not absolute,
but it may explain the relative absence of myorelaxant and anticonvulsant effects in
animal studies as well as the preservation of deep sleep (Stages 3 and 4) in human studies
of zolpidem tartrate at hypnotic doses.

A. General Clinical Pharmacology

What are the design features of the clinical pharmacology and clinical studies used to
support dosing or claims?

The clinical trials conducted by the sponsor to support the approval ——— are h(4)
summarized in the following table: '
Table 7: Clinical trials in support of the ~—-——
Trial ID Study Type Study Title No. of Subjects Formulation
Enrolled of h(4)
T ——
0X22-005 | Bioequivalence | An open randomized three- | Healthy, adult Formulation
trial in healthy | period crossover study to (18-40 years of II (10 mg
adults evaluate the age) male and —
pharmacokinetic profile of | female volunteers | versus 10
sublingual zolpidem for the | (n=18) mg
treatment of short-term Ambien®
insomnia
0X22-008 | Formulation An open randomized, two- | Healthy Formulation
Bridging Study | period crossover study to | volunteers, males | II versus the
assess the bioavailability of | or females, Final
two different formulations | between 18 and 45 | Commercial
of sublingual zolpidem for | years of age, Product (10
the treatment of short-term | fasting (n=19) mg
insomnia. — )
7 males
12 females
0X22-006 | Pharmacodyna- | A double-blind, Male and female Formulation
mic Study randomized, two period patients between II(10 mg
cross-over study to 18 sublingual
evaluate the hypnotic and 65 years tablets
effects and safety of 0=73) —_— )
sublingual zolpidem for the
treatment of insomnia 31 males
42 females
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0X22-001 | Bioequivalence | An open randomized, Healthy, adult Formulation
study with three-period crossover, (18-40 years of I (5 mgand
Stilnoct® single-centre study to age) male 10 mg
(EMEA evaluate the volunteers (n=18) | sublingual
approved pharmacokinetic tablets,
zolpidem oral profile of sublingual . |
tablet) as a zolpidem 5 mg and 10
reference mg, and of oral
zolpidem (Stilnoct®) 10
mg
0X22-004 | Formulation An open randomized, Healthy, adult Formulation
Bridging Study | two-period crossover, (1840 years of II (10 mg
study to assess the age) male sublingual
bioavailability of volunteers (n=12) { tablets
sublingual zolpidem for — )
the treatment of short term Formulation
insomnia ' I(10 mg
sublingual
tablets
: P )
0X22-002 | Hypnotic An open randomized, Healthy male or Formulation
efficacy and three-period crossover, female I (5 mg and
safety Study single-centre study to volunteer subjects. | 10 mg
evaluate the hypnotic 18-40 years sublingual
efficacy and safety of tablets
sublingual zolpidem 5 mg | 4 males —~ )
and 10 mg compared to 17 females
oral zolpidem (Stilnoct®)
10 mg in healthy
- volunteers
0X22-007 | Local tolerance | An open labeled clinical 60 patients Final
and safety trial evaluating the local planned/ Commercial
Study tolerance and safety of 60 enrolled/ Product
sublingual zolpidem in 53 per protocol/ (10 mg
insomnia patients 60 safety analyses | sublingual
10 mg OX22 tablets
—
Study 0X22-005 provides bioequivalence data regarding the sublingual tablet

in reference to Ambien®. Study 0X22-008 provides formulation bridging data between

formulation II and final commercial formulation.

Following schematic diagram represents bridging studies using different formulations

during the clinical development

Y

old)
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Schematic diagrams representing bridging studies .

Figure 1: OX22 Clinical Development

. PK dose linearity

5 and 10 mg OX22 '
10 mg Stilnoct® Ambien® RLD

BE/PK

5 0X22 10mg
0X22 Final

v —_ Commercial
Formulation ..\ ggq Je----- ?;_Z;Jgtmﬁ“m """ Product

: BE/PK : BE/PK '
[o0z] o7
PD PD Local tolerability
S and10 mg OX22 10 mg OX22 60-days
10 mg Stilnoct® 10 mg Ambien® : nightly

Stilnoct® Oral zolpidem, Sanofi-Aventis, EU

B. Intrinsic Factors

The effects of various intrinsic factors (e.g., hepatic, renal) were provided in-the original
NDA for each drug. Please see Clinical Pharmacology reviews for Ambien® (zolpidem
tartrate) tablets NDA 19-908.

C. Extrinsic Factors

Is there any drug-drug interaction between zolpidem and other drugs?

No drug-drug interaction studies were conducted with . —— ' Drug-drug interaction
information related to zolpidem tartrate is provided in the original NDA for each drug.
Please see Clinical Pharmacology reviews for Ambien® (zolpidem tartrate) tablets NDA
19-908.

D. General Biopharmaceutics

What is the formulationof —_  sublinigual tablet hid)
The sponsor has developed a sublingual tablet formulation containing the active ingredient
zolpidem tartrate at two dosage strengths, 5 and 10 mg. Dosage strengths 5 and 10 mg are

&)
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compositionally proportional. The composition of commercial zolpidem tartrate
sublingual tablets 5 and 10 mg are given on page 9 of the review.

Three different formulations were used during the clinical development of
including formulation I, formulation II and final commercial formulation. Formulation 1I ]

was used in the BE study and a second bridging study was conducted between formulation b@')
IT and final commercial product. Formulation I was used in pilot BE studies. Following

table represents compositions of sublingual zolpidem tablet formulations. F ollowing table

compares the ingredients of these formulations.

Table 8: Formulations of Zolpidem tartrate sublingual tablets used in clinical development
program

Components Function Formulation Formulation Final
X u Commercial

(mg) (ng) Product (ing)

Zolpidem tartrate, Drug substance 5.00/10.0 b(“)
T ——
Zolpidem tartrate, -+ Drug substance - 10.0 100
Mannitol .
«_\-—

Silicon dioxide, colloidal |

Silicified microcrystalline

cellulose T —

Croscarmellose sodium

T —————

Saccharin sodium

Magnesiun stearate

Total weight 80.0 mg 105 mg ' 130 mg
Formulation(s) used for ‘
clinical programs
0X22-001
0X22-002
0X22-0045  OX22-004
0X22-005
0X22-006
0X22-007

0X22-008 0X22-008
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b(4)

Is bioequivalent to Ambien® tablets in healthy subjects?

Sponsor has conducted a BE study comparing Formulation II with the reference Ambien®
(Study 0X22-005). Formulation II was found to be bioequivalent to the RLD Ambien®.
However, Formulation II is not the to-be-marketed or commercial formulation. Therefore
the Sponsor has also conducted a bridging BE study between Formulation II and the
commercial formulation (Study 0X22-008). Formulation II was bioequivalent to the
commercial formulation, thereby establishing the link between the commercial
formulation and the reference Ambien®.

- A detailed summary of the bioequivalence studies are given below.

Study 0X?22-005: This study was conducted to establish bioequivalence between
formulation II and the reference Ambien®.

Pharmacokinetic profile for different treatments is shown in the figure below.

Figure 1: Mean Plasma Concentrations of Zdlpidem Following Administration of b(4)
— and Ambien® Tablets

100

80 |

60 +

40}

Plasma zolpidem concentration (ng/mi)

20

0 . . : . . B -o- Treatment A

0 100 200" 300 400 500 600 700 sooig::m:":g

Time (min)
A = 0X22 with meal, B = 0X22 fasting, and C = Ambien® fasting

Following table represents PK parameters for different treatments.

Table 9: Non-Compartmental Pharmacokinetic Parameters mean of all individual values
and (SD) of zolpidem under fasting conditions
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0X22 fasting

' Pharmacokinetic Ambien®
parameter : fasting
AUCy. 24295 23077
(min.ng/ml) (10046) (10992)
AUCys 25740 24733
(min.ng/ml) (11027) (12741)
Crirst 8.4 11.8
(ng/ml) (9.9) (18.5) .
thirst * 13.5 15.0
(min) 5-17) (5-60)
Cmax 106.2 102.3
(ng/ml) (42.7) (41.7)
Thax* 82 90
(min) (30-180) (30-180)

2.65 2.69
t172 (br) (0.58) (0.83)
*Median (range)
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Following table indicates primary pharmacokinetic parameters ratios and 90% confidence
intervals levels.

Table 10: Pharmacokinetic Parameter Ratios of Point Estimates and 90% Confidence
Intervals (Sponsor’s Analysis)

b(8)

Treatment Parameter Ratio Lower Upper
Comparisons 90% C1 90% C1
[ AUCoy 108.0 99.35 1175
FASTING/AMBIEN® [ z55¢6, - 107.6 98.6 117.5
FASTING
Crax 106.0 - 105.0 120.1

Reviewer’s re-analysis of the data showed similar 90% confidence interval (CI), with the
exception of lower boundary of 90% CI for Cmax; this being 91.7 in the reviewer analysis
and 104.9 in the sponsor analysis. However 90% CIs were within acceptable limits, as
shown in the table below.

Table 11: Pharmacokinetic Parameter Ratios of Point Estimates and 90% Confidence
Intervals (Reviewer’s Analysis)

b(4)

TREATMENT PARAMETER RATIO LOWER UrPPER
COMPARISONS 90% 90%
Cl CI
AUCy, 107.6 98.6 117.5
FASTING/ AMBIEN® Cuax 104.9 91.7 120.1
FASTING
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The results showed that,
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was bioequivalent to reference Ambien® under

fasting conditions. The median tmax’s were 82 (range 30-180) minutes for formulation IT
and 90 (range: 30-180) minutes for Ambien® and these differences were not statistically
significantly different.

Study OX22-008: This study was conducted to establish bridging link between
formulation II and to-be-marketed formulation, final commercial product (FCP).

Pbarmacokinetic profiles for different treatments are shown in the figure below.

Figure 2: Mean (N=18) Plasma Concentration versus Time Curve after Administration of

Formulation II and Final Commercial Product (FCP)

200
180 +
160 +
B140 +
)
120 4
[ oy
2100 4

-S- FC

— BcP Ermor (sD)
~B- Formulation i

= Formulation H Error (D)

Planned time (hr)

Following table indicates the PK parameters for different treatments.

Table 12: Summary of Pharmacokinetic Variables of Formulation II and FCP

Paranweter Formulation 1t Final Commercial Product
N=18 (FCP)
N=18
Mean sb Mean s
AUCy (ng*h/ml.) 579.8 (222.5) 663.3 (10.n
AUCy.., (ng*Vml.) 663.3 (287.3) 780.1 “43.5)
AUC,.30 (ng*/mlL) 8.85 (4.67) 10.06 (8.67)
AUCom (gl | 1510 @28 |62 @en
Chn (ng/L) 133.40 7.1 148.39 (62.5)
Ciirg (ng/ml) 316 (3.08) 345 @29
ti () 2.00 (1.00--4.00) 2.00 (0.33-3.00)
G loar 0002 |07 0os-025)
why 2w e |26 (76-550

b(4)
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Primary pharmacokinetic parameters used to establish bioequivalence based on Sponsor’s
analysis are presented in the following table.

Table 13: Treatment Comparisons for FCP versus Formulation II (Sponsor’s

analysis) o
_ 90% Confidence Interval
Pharmacokinetic Lower Upper
variable Point estimate limit limit
AUCq.( (hr*ng/mL) H 1.10 1.02 1.19
AUCq.o. (hr*ng/mL)" .12 1.01 1.23
2
Cax (ng/mL)> 1.08 0.99 1.18

Reviewer’s re-analysis of the data showed differences in the point estimate ratios and 90%
confidence interval (CI) levels for lower boundary and upper boundary. However 90% Cls
were within acceptable limits as shown in the table below. -

_Table 14: Pharmacokinetic Parameter Ratios of Point Estimates and 90%
Confidence Intervals (Reviewer’s Analysis)

Treatment Parameter Ratio Lower Upper
Comparisons 90% CI' | 90% CI
FCP/ AUC,» 1.12 0.8142 0.9863
Formulation II Conen 1.08 0.8453 | 1.0144

The results showed that formulation II was bioequivalent to final commercial product
under fasting conditions. The median tmax’s were 120 (range: 60-240) minutes for
formulation II and 120 (range: 20-180) minutes for FCP and these differences were not
statistically significantly different. Therefore establishing bridging link between
formulation II and FCP. '

What is the effect of food on the bioavailability — 2 b(4)
The effect of food on bioavailability was studied in study OX-005. This study was a
single-center, three-period crossover, open-label, randomized study. The administration of
sublingual tablet with food significantly decreased mean AUC and Cmax . by

20 and 30% respectively, while mean Tmax was prolonged by 28% (from 82 to 105

minutes). Food also significantly decreased mean AUC and Cmax of reference listed drug
Ambien® by 15% and 25%, respectively, while mean Tmax was prolonged by 60% (from

84 to 132 minutes). Effect of food on tmax was larger for Ambien® when compared to
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Following table represents PK parameters of sublingual zolpidem under fasting and fed
conditions. Please refer to figure 3, treatment A for PK profile.

Table 15: Non-Compartmental Pharmacokinetic Parameters mean of all

individual values and (SD) - under fasting and fed conditions h(4)

Pharmacokinetic 0X22 fasting 0X22 with meal

parameter

AUCO-t 24295 18847

(min*ng/ml) (10046) (5645)

AUCO-f 25740 20097

(min*ng/ml) (11027) (6764)

Cmax 106.2 70.5

(ng/ml) (42.7) (18.8)

Tmax* 82 105

(min) (30-180) (30-240)

2.65 2.39

t172 (hr) (0.58) (0.61)
Following table represents 90% Cls for sublingual zolpidem under fasting and fed
conditions. ’

Table 16: Pharmacokinetic Parameter Ratios of Point Estimates and 90%

Confidence Intervals |
TREATMENT PARAMETER RaTIO LOWER UPPER
COMPARISONS ~ 90% 90% b( 4)
' \ CI Cl
— AUCo 0.802 0.735 1.175
FED, Coanx 0.688 0.601 0.876
FASTING

The results show that food signiﬁcéntly lowers bioavailability of sublingual zolpidem
when compared to sublingual zolpidem under fasting conditions.
Are —— 5 mg and 10 mg sublingual tablet formulations dose proportional?
Dose-proportionality of the zolpidem plasma concentrations resulting from the b(4)

administration of the sublingual tablet 5 and 10 mg was determined in Study 0X22-001
(using Formulation I). The results indicated that the sublingual tablet formulation was
dose-proportional with respect to zolpidem PK parameters. Bioequivalence was
established between formulation I and formulation I in terms of AUC and Cmax (Study
0X22-004). However, tmax of formulation I was approximately 45% lower than
formulation IT as shown in the table below.

Summary of Pharmacokinetic Variables
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Pharmacokinetic 0X22 5 mg 0X22 10 mg
parameter

14921.2 30847.4
AUC 0-t (minng/ml) (6727.7) (14462.8)

17209.5 35245.5
AUC 0-c0 (minsng/ml) (9079.9) (17839.6)
Cmax (ng/ml) 50.0 (20.8) 98.8 (32.7)
Tmax (min) 92.4 (42.9) 122.5 (58.3)

Comparison of dose normalized data for primary PK parameters to establish dose
proportionality is shown in the following table.

Table 17: Comparison of Dose-Normalized Pharmacokinetic Parameters Following Single
Oral Doses of Zolpidem Tartrate Sublingual Tablets 5 mg or 10 mg in Healthy Adult
Volunteers

Parameter Point Estimate 90% Confidence
Intervals
AUCy, v 1.0213 0.9265 - 1.1258
AUCp0 1.0189 v 0.8971 -1.1572
Crnax 1.0096 0.9205 - 1.1072

Sponsor also conducted linearity analysis using data from approval summary of Ambien®

(NDA 19-908) and studies 0X22-001, 0X22-008. Following figure represents dose b(4)
proportionality formulations in comparison to Stilnoct® and RLD

Ambien®.

Figure 14: Dose Linearity of oral and sublingual zolpidem products

2500 -
2000 - ——AMBIEN
E
1800 - —i—0X22-001
z A STILNOCT
£1000 - —4—0X22-008 Fli
2 500 - ——0X22-008 FCP

0 . . : , .
0 10 20 30 40 50

Dose, mg

The linearity analysis represents different study populations, different routes of
administration and different analytical methodologies.
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Does this application support lower dose (5 mg) zolpidem tartrate sublingual tablets
for the geriatric and debilitated populations?

This application does not provide pharmacokinetic data in geriatric and debilitated
populations using 5Smg ——= . The Sponsor completely relies on dose - ( )
proportionality data and literature to support lower dose administration of sublingual
zolpidem tartrate tablets in geriatric and debilitated populations.

Is there an early onset of absorption from sublingual —_  tablets when
compared to reference Ambien®? ' (4)

Minor differences between -  and Ambien® in time to reach first detectable
plasma concentration (tg.st) and first detectable plasma concentration (Cgyrst) parameters
were observed. Zolpidem is detected earlier when administered by the sublingual route vs.
the oral route. The differences between @~ ——  and Ambien® under fasting
conditions were statistically significantly different in study 0X22-005. Mean and standard
deviation values for tg, were 10.7 = 5 min and 22.4 + 15 min for —— and
Ambien® respectively. However, median tg values were similar for and h(4)
Ambien® [13.5 (range: 5-17) minutes for ~—— - and median tg values were 15
(range: 5-60) minutes for Ambien®]. There was also an overlap in the ranges. The Cgst
for and Ambien® were 8.4 and 11.8 ng/ml, respectively. The sponsor also
calculated the initial partial AUC to show higher exposures at 30 minutes post dose. The
relevant concentrations/exposure for the onset of sleep is not known for zolpidem.

The following table shows the mean Cgs and tgyrst from different studies.

Determination of mean (Crirst) and (tgrst) parameters in the OX22 clinical studies with
healthy volunteers

Dosage single | Cpx ths
Smdy# | Form Dose (ag/mL) " (min)
0X001 F10X22 | Smg 5.0 59
F1OX22 10 mg 8.7 10.6
Stilnoct® 10 mg 10.8 482
0X004 FIOX22 |10mg 6.3 74
FIOX22 | 10mg 9.2 75
OX005 FI OX22 10mg 39 84
FIOX22 | 10mg 84 107
Ambijen® 10mg 11.8 224
0X008 FI OX22 10mg 3.16 9.0
FCPOX22 | 10mg 345 84

According to the sponsor, the magnitude of the mean differences of approximately 10
minutes is comparable with the observed differences between -and Ambien®

for sleep initiation (~10 minutes) in the pharmacodynamic study (Study 0X22-006). h(4)
However, Study 0X22-006 was not adequately designed to show the differences in sleep

onset as discussed in the review and the concentrations necessary for onset of sleep is not
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established. The limited information at this time is only suggestive in nature and no
definitive conclusions about higher exposures and earlier onset can be made at this time.

The following figures show the box plots of tsy, and partial exposures (AUCy.30min and
AUC.60min) for Ambien® and from study 0X22-005.

Time to first detectable plasma concentration (Tgys)

60 4 —_————

0

o THOSE (i)

(=
3

y
Ambien

Tfirst values appear to be earlier for . when compared to Ambien®. However
median tfirst values were similar and the ranges overlapped.

Partial exposure to zolpidem upto first 30 minutes

1500

AUCH-30 (minngimt)

¥
Ambien

Mean and standard deviation values for partial exposures upto 30min (AUC_30min) Were
766 + 495 min.ng/mL and 545 + 583 min.ng/mL for ——  and Ambien®
respectively. The mean AUCy3omin for . — was higher (40%) when compared to
AUCo30min of Ambien®. However, the ranges overlapped for both treatments.

b(4)

b(4)

b(4)
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Partial exposure to zolpidem upto first 60 minutes

6000

4000

AUC 0-60 (min.ng/mL)

N
(=3
o
o

Am;I;n | ' ' b(A)

Mean and standard deviation values for partial exposures upto 60 min (AUCy.¢omin) Were
2990 + 1666 min.ng/mL and 2447 + 1923 min.ng/mL for ——  and Ambien®
respectively. The mean AUC.¢omin for ‘was higher (22%) when compared to
AUCq.60min of Ambien®. However, the ranges overlapped for. ——— and Ambien®.

b(d)

Is there a pharmacodynamic evidence of effectiveness of ——— !to treat short
term insomnia?

This NDA included a single dose pharmacodynamic study (study OX22-006). Hypnotic
effects of sublingual zolpidem were compared with the reference Ambien® on sleep initiation,
sleep continuity (maintenance), as well as on the patients’ subjective assessments and the next
day residual effects. This study was conducted using formulation II.

Following table indicates the results of primary end points of sleep initiation and sleep
maintenance.

Table 18: Polysomnography Sleep Parameter Results

Zolpidem Treatment Differences
Variables* Baseline tartarate Ambien® Estimates (£ SD) pvalue
sublingual 10 mg .
tablets10 mg (min) (minutes)
(min)
Sleep Initiation 4 .
LPS 84.54 + 19.76 £ 15.55 30.06 £ -10.2823 £ 2.98 0.0010
40.35 23.48
ST1-L 72.30 17.66 + 13.37 2631+ -8.6307 +£2.80 0.0030
39.32 22.72
SOL 61.07+ 13.94 + 12.67 2135+ -71.4273+£2.24 ~__0.0047
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| 3464 ] [ 2030 |
Sleep Maintenance (Continuity) Confidence Intervals
(Minutes)
TST 324.29+ 432.06 +29.30 424.72 + 7.2243 +3.60 (0.0213, 14.4272)
46.52 34.42 :
WASO 84.08 + 30.87 £27.79 29.82 + 1.1250 + 3.08 (-5.0293, 7.2793)
36.16 26.80

*The variables are expressed in minutes (mean +SD).

Next day subjective assessment of residual effects include Visual Analogue Scale (VAS)
for assessment of alertness, contentedness and calmness, Digit Symbol Substitution Test
(DSST) for attention and concentration, Leeds psychomotor tests (MCRT and CFF T)-
attention abilities and vigilance.

The results showed that compared to Ambien®, ~—~—~— significantly shortened the

primary end points, sleep initiation (LPS) and two secondary sleep initiation endpoints h(4)
(SOL and ST1L). However, for —— the two other endpoints of the primary

objectives wake after sleep onset (WASO) and total sleep time (TST) indicated that there

were no differences in these parameters. Sleep subjective assessment of residual effect
parameters, digital symbol substitution test, visual analogue scales, Leeds psychomotor
test-multiple choice reaction time and critical flicker fusion test indicated no significant
treatment effect.

E. Analytical
Have the analytical methods been sufficiently validated?

Yes,

Method: Plasma zolpidem concentrations were determined at two different laboratories

using different methods as discribed below. Plasma samples from studies 0X22-001 and b(4)
0X22-004 were analyzedat —  (method I) and plasma samples from 0X22-005 and
0X22-008 were analyzed at — institute (method II).

Method I: The analytical procedure for determination of zolpidem in human plasma has
been validated. The method involves isolation of the parent drug by solid phase extraction
using cartridges. The eluate is injected onto a reversed phase column with a mobile phase
composed of acetonitrile: 50 mM potassium phosphate buffer at pH 6.0 and determined by
fluorescence detection. The method was validated in the range 1.0-400 ng/ml with a lower
limit of quantification of 1.0 ng/ml using a 0.5 ml sample volume.

Validation Summary for Zolpidem Detection by HPLC with Fluorescence

Laboratory , b(4)
Analyte Zolpidem
Internal Standard (IS) : ——
Method description ' HPLC-reverse phase liquid chromatography
with fluorescence detection
Limit of quantitation (ng/mL) 1.0
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Average recovery of drug (%) 122
Average recovery of IS Not performed
Standard curve concentration range 1-400
(ng/mL)
Standard Accuracy Range (%) -114-12.6
Standards Precision Range (%)° 0.9-10.2
QC concentrations (ng/ml) LQC=3.0
MQC =30
HQC =300

QC precision range (CV %)

Inter Assay: 2.8 — 6.4
Intra Assay: 2.4 —5.6

QC accuracy (%) Mean: LQC:-2.8
MQC:7.0
HQC: -1.5
Range: LQC:-13.3-11.3
MQC: 13 -12.7
HQC: - 8.7-17.3

Bench-top stability (plasma)

4 hours at room temperature

Long-term storage stability (plasma)

178 days at -20 °C

Freeze-thaw stability 3 cycles

Stock solution stability at RT 6 hours
Long-term stock solution stability in2—-8 | 106 days

°C

Short term stock solution stability in2 ~ 8 | Not performed
°C

In injector stability (hrs) 19 hours at 12 °C

Wet extract stability

Not performed , see injector stability

Dilution integrity 2.5 times of C8 conc. (1000 ng/mL) diluted
10:90
CV:2.1%
Accuracy: - 3.8 %

Selectivity No interfering peaks observed

Method II: Plasma samples were spiked with internal standard

T  and

followed by addition of ammonium chloride buffer and then subjected to_liquid-liquid
extraction. Organic phase was separated, dried and reconstituted with mobile phase.
Samples were analyzed using LC-MS/MS system.

Validation Summary for Zolpidem Detection by LC-MS/MS

Laboratory

mea——

Analyte Internal Standard (IS)

[ —

Method description

Reverse phase liquid chromatography with Tandem
Mass Spectrometric detection

Limit of quantitation (ng/mL) 0.5
Average recovery of drug (%) Not performed
Average recovery of IS Not performed

Standard curve concentration range

(ng/mL)

Range 1: 0.52 - 34

Standard Accuracy Range (%)

Range 2: 34 — 582 Range 1: -12 - 376

b(4)

[
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Range 2:-19- 12 Range 1: 0.44 - 17.37
Standards Precision Range (%) ’

Range 2:1.1-9.7

QC concentrations (ng/ml) Range 1: LQC = 0.56
HQC=1.5

Range 2: LQC =205
HQC =403

QC precision range (CV %) Inter Assay: 2.8 9.6

QC accuracy range (%) Range 1: 0.56 ng/ml: -7 - 20
1.5ng/mk: 07
Range 2: 205 ng/ml: 4 - 10
403 ng/ml: -3 — 12

. 4 hours at room temperature 178 days at -20 °C
Bench-top stability (plasma) Long-term

storage stability (plasma)

Freeze-thaw stability : 4 cycles

Stock solution stability at RT 6 hours

Long-term stock solution stability in 2 — | 106 days

8 °C
Not performed

Short term stability in2 -8 °C '

In injector stability (hrs) ~ | Not performed

Wet extract stability Not performed

Dilution integrity _ 2 times of C6 conc. (range 2) 1056 ng/mL diluted

10:90
CV:1.1%
Accuracy (mean): - 6.2 %

Selectivity From § different blank subjects, highest interfering

peak 12.8 % of lowest calibrator

III. LABELING RECOMMENDATIONS

The Office of Clinical Phaﬁnacology (OCP/DCP-1) has reviewed the package insert
labeling ~ and finds it acceptable pending the following revision: (4)

(Steikethrough-text is recommended to be deleted and underlined text is recommended to
be added.) ' :
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IV. APPENDIX

A Individual Study' Synopsis

0X22-001: An open randomized three-period crossover single-centre study to
evaluate the pharmacokinetic profile of sublingual zolpidem 5 mg and 10
mg, and of oral zolpidem (Stilnoct®) 10 mg

Study Title An open randomized three-period crossover single-centre study to evaluate
the pharmacokinetic profile of sublingual zolpidem 5 mg and 10 mg, and of
oral zolpidem (Stilnoct®) 10 mg :

Study number 0X22-001

Study Period June 02, 2004 to June 23, 2004
Study Director Bo-Lennart Johansson, MD, PhD
Study Design Single-centre, open, randomized, three-period crossover trial

Study Population: N=18,
. Age: 18-40 years
.Gender: Healthy Male or Female

Objectives

To compare bioavailability of sublingual zolpidem 10 mg (formulation IDand oral
zolpidem (Stilnoct®) 10 mg and to compare bioavailability with regard to dose
proportionality between two doses of sublingual zolpidem; 5 mg and 10 mg, to prove
linearity. The primary variable is AUCo-.

Study Design: This study was conducted as a single-centre, open, randomized, three-
period crossover trial to evaluate and compare the bioavailability of 0X22 (S mgand 10
mg) to Stilnoct® (10 mg). The three study drug administrations were to be given to each of
the 18 healthy volunteer subjects in random order at visit 1, 2 and 3. Visit 1 and 2 were to
be followed by a wash-out period of at least 2 days.

At the pre-entry the subjects had a full clinical examination including medical history,
physical examination, ECG, routine haematology and clinical chemistry, drug and alcohol
screen. The pre-study visit was to be performed within 14 days before Visit 1.

Appears This Way
On Original
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Figure 4: Study Design

1-14 days > 2 days > 2 days 1-10 days
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Visit:

Pro-study visit Visit 1 Visit 2 Visit 3 Post-study visit

Treatment Groups: Treatment 1 “A”: Sublingual Zolpidem OX22 (Test) 5 mg
Treatment 2 “B”: Sublingual Zolpidem OX?22 (Test) 10 mg
Treatment 3 “C”: Stilnoct (oral zolipidem) 10 mg (Reference)

Washout period was at least 2 days

Method of Assigning Subjects to Treatment Groups (Randomization and Subject
Assignment)

This study was randomized. Subject eligibility was to be established before treatment
randomization. Confirmed eligible subjects were to be assigned a subject number in a
consecutive order. Each subject number was randomized to one of six possible treatment
sequences (3x2x1) according to a computer generated randomization list provided by the
study statistician. Discontinued subjects were to be replaced with a new subject in order to
have eighteen subjects completing the study, three on each treatment sequence.
Substituting subjects were to be given a new subject number and receive study treatment
in the same treatment sequence as the replaced subjects.

Selection of doses in the study

The OX22 doses 5 mg and 10 mg were chosen. For adults below the age of 65 the
recommended oral tablet dose is 10 mg. For Stilnoct® the 10 mg dose was chosen, in
accordance with the manufacturer’s recommendations.

Sampling: Blood sainples (7 ml each) for determination of zolpidem in plasma were to be
collected immediately before (0 minutes) and at 5, 10, 15, 30, 45, 60, 90, 120, 180, 240,
300, 360, 480 and 600 minutes after study drug administration.

Determination of zolpidem in plasma samples

Zolpidem in human plasma was determined by HPLC with fluorescence detection.
Zolpidem and an internal standard were purified from human heparin plasma

- by solid phase extraction using C18 cartridges, rinsed with water and eluted
with methanol. The eluate was injected onto a reversed phase C18 LC column (150 x 4.6
mm, 5 pm) with a mobile phase composed of acetonitrile: 50 mM potassium phosphate
buffer at pH 6.0 (4:6, v/v) and determined by fluorescence detection (excitation at 254 nm
and emission at 400 nm). The lower limit of quantification was 1.0 ng/ml for zolpidem in
human plasma. The mean accuracy of the assay as determined from the analysis of QC
samples was within +10.0%. '
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The method was validated in the range 1.0-400 ng/ml with a lower limit of quantification
of 1.0 ng/ml using 500 pl sample volume. The concentration of zolpidem was determined
in a total of 809 human plasma samples. The assay performance during the study is given
in the table below.

Table 19: Assay performance during the study

Parameter Quality Control Standard Curve
Samples Samples

Quality Control or Standard Curve | 3.0, 30 and 300 ng/mL 1.0, 3.0, 10, 25, 50,

Concentration (ng/mlL) 100, 250, 400 ng/mL

Between Batch Precision (%CV) | 6.1-11.6 3.3-8.0

Linearity Weighted linear equation (1/X°), meanr= 0.9961

Linear Range (ng/mL) 1.0 - 400 ng/mL

Sensitivity (LLOQ, ng/mL) 1.0 ng/mL

Pharmacokinetic Measurements:

Area under the plasma concentration time curve from time zero to the last quantifiable
sampling point (AUCy.¢). Area under the plasma concentration time curve from time zero
extrapolated to infinity (AUCy.»), area under the plasma concentration time curve from
time 0 to time 30 minutes (AUCy.39), area under the plasma concentration time curve from
time 0 to maximal plasma concentration (minutes) [AUCO- tya], time to the first
measurable plasma concentration (tgrst), time to maximal plasma concentration (tmax),
terminal elimination half-life (terminal t1/2), first measurable plasma concentration (Cgist)
and maximum plasma concentration (Cpax) Were compared between the treatments.

Statistical Methods:

Bioequivalence: Log dose adjusted AUC were analyzed by analysis of variance using the
SAS statistical program with subject, treatment and period as class variables. Differences
between treatments were to be given as 90% confidence intervals (CI). Equivalence could
be proved if the 90% CI of the geometric mean ratio was within 0.80 and 1.25).

Dose proportionality - Linearity: Log dose adjusted AUC were analyzed by analysis of
variance using the SAS statistical program with subject, treatment and period as class
variables. Differences between treatments were to be given as 90% CI. Dose v
proportionality could be proved if the 90% CI for the difference between doses did not
exceed £20% (or the 90% CI of the geometric mean ratio was within 0.80 and 1.25).

Secondary objectives and variables (AUCo-o, Cmax, tmax, t4, tfirst, Cfistand efficacy
variables) were to be analyzed by analysis of variance using the SAS statistical program
with subject, treatment and period as class variables. 90% CI of the geometric mean ratio
for AUCo- and Cmax were also calculated.
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All randomized subjects were included in the analysis (n=18, 10 Male and 8 Female).

Figure 5: Mean Plasma Concentration-Time Curves
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Bioequivalence criteria were not met between 0X22 10 mg and Stilnoct® 10 mg,

Bioequivalence between OX22 10 mg and Stilnoct® 10 mg for AUCo-t was not
established. The 90% confidence interval (CI) for the geometric mean ratio (0X22
10mg/Stilnoct® 10 mg) for AUCo-+(1.0767; 1.2734) exceeds the upper limit (0.8; 1.25).
The upper value of the corresponding CI for AUCe-infis (1.0276; 1.2792). The 90% CI for
Cmax (1.0095; 1.2207) is inside the pre-specified limits (0.8; 1.25).

PK Variable | Ratio 90%CIs

AUCy, 1172 10767 | IR
AUC.int 1146 | 1.0276 | N
Conax 1.105 { 1.0095 | 1.2207

Dose proportionality between OX22 5 mg and 10 mg for dose adjusted AUCO-t was
established. Comparison of dose normalized data for primary PK parameters to establish
dose proportionality is shown in the following table.

~ Appears This Way

On Original
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Table 20: Comparison of Dose-Normalized Pharmacokinetic Parameters F ollowing Single
Oral Doses of Zolpidem Tartrate Sublingual Tablets 5 mg or 10 mg in Healthy Adult
Volunteers

PARAMETER POINT 90% CONFIDENCE
ESTIMATE INTERVALS
AUCy. 1.0213 0.9265 - 1.1258
AUCq.0 1.0189 0.8971 -1.1572
Conax 1.0096 0.9205 - 1.1072

The time to the first measurable plasma concentration, tfirst and the time to the maximum
plasma concentratlon tmax are significantly shorter for 0X22 10 mg, compared to
Stilnoct® 10 mg (p<0.0001 and p=0.0165, respectively). The elimination half-life () of
zolpidem was similar for 0X22 5 mg and 10 mg (2.85 and 2.71 hours, respectively)

Pharmacokinetic parameter summary is presented in the following table.

Table 21: Summary of Pharmacokinetic parameters mean and (SD) of zolpidem
following sublingual and oral administration (n=18).

Pharmacokinetic OX225 |0X2210 | Stilnoct®

parameter mg mg : 10 mg
14921.2 30847.4 26858.8

AUC 0-t (mineng/ml) (6727.7) (14462.8) (14607.1)

AUC 0- 17209.5 352455 32485.2

(min*ng/ml) (9079.9) (17839.6) (22577.2)

Cfirst (ng/ml) 5029 8.7(5.8) 10.8 (11.5)

| tirst (min) 5924 6.6 (2.3) 48.2 (34.6)

Cmax (ng/ml) 50.0 98.8 (32.7) 90.6 (35.1)
(20.8)

Tmax (min) 92.4 122.5 (58.3) | 177.5 (80.2)
(42.9)

t1/2 (h) 2.85 2.71(0.98) |2.74 (1.31)
(1.22)

Mean tmax was shorter for 0X22 10 mg when compared to Stilnoct 10 mg (approx1mately
55 minutes).

The mean Cmax achieved after administration of 10 mg OX22 and Stilnoct was
comparable.
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Conclusions

® Bioequivalence criteria were not met when the pharmacokinetics of 0X22 10 mg,
compared to Stilnoct® 10 mg, were compared with regard to AUCO-t, AUCO-w0 as
upper limits of confidence intervals were above 125%. '

o Time to reach the maximum plasma concentration, (Timax) was significantly shorter
for OX22 10 mg, compared to Stilnoct® 10 mg.

0X22-004: An open randomized two-period crossover study to assess the
bioavailability of sublingual zolpidem for the treatment of short-term

insomnia

Study Title An open randomized two-period crossover study to assess the
bioavailability of sublingual zolpidem for the treatment of short-term
insomnia

Study number 0X22-004

Study Period June 21, 2005 to July 13, 2005

Study Director Pierre Lafolie, MD, PhD

Study Design Single-centre, open, randomized, two-period crossover trial

Study Population: N=12,
Age: 18-40 years
Gender: Healthy Male or Female

Objectives

To compare the bioavailability of an optimised pharmacological composition of sublingual
zolpidem (Formulation II) with a previously developed sublingual zolpidem composition
(Formulation I, reference), given as single doses

Study Design: This study was conducted as a single-centre, open, randomized, two-period
crossover trial to compare the bioavailability of sublingual zolpidem 10 mg. The two study
drug administrations given to the subjects in random order at Visit 2 and 3, Visit 2 and 3
were separated by a wash-out period of at least 2 days.

At the pre-study Visit 1, the subjects had a full clinical examination including medical
history, physical examination, ECG, routine haematology and clinical chemistry, drug and
alcohol screen. The pre-study visit was to be performed within 14 days before Visit 2.

Before each study day (Visit 2 and 3) the subjects were fasted at least 8 hours before until
four hours after zolpidem administration. Standardized lunch and dinner were served
during the study days. Each subject consumed the same quantity of food during the study
days. The subjects were allowed to drink water ad libitum during the study days, except
for the 60 minutes pre and post zolpidem administration.

Appears This Way
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Study Design
I-14 days > 2 days 1-10 days
— "~ ~, A ~ - ~
Visit:
Visit | Visit 2 Visit 3 ' Visit 4
Pre-study Post-study

Treatment Groups: Treatment 1 “A”: Sublingual Zolpidem (Formulation I )10 mg
(Test)
Treatment 2 “B”: Sublingual Zolpidem (Formulation I) 10 mg
(Reference)

Washout period was at least 2 days

Duration of treatment:

Subjects were administered one dose of 0X22, Treatment A followed by one dose of

Treatment B or vice versa, at Visit 2 and Visit 3. There was a wash-out of at least 2 days
“between the two treatment visits.

Treatment Instructions

The study medication was placed under the subject’s tongue by the study nurse. The
zolpidem sublingual tablets were placed directly under the tongue into the deepest part of
the oral cavity. It was instructed that the subjects did not move or touch the tablet once it
had attached to the mucous membrane. Subjects were also instructed not to swallow the
tablet, allowing it to dissolve under the tongue without chewing or sucking. Water was not
allowed from one hour before to one hour after dose administration. The time of dose
administration commenced when the tablet was placed under the tongue. The subjects
were to keep their mouth shut and not deliberately move their tongue for at least 15
minutes.

Method of Assigning Subjects to Treatment Groups (Randomization and Subject
Assignment)

This is a randomized study. Confirmed eligible subjects were assigned a subject number in
a strictly consecutive order. Each subject number was randomized to one of two possible
treatment sequences according to a computer generated randomization list provided by the
study statistician. Discontinued subjects were to be replaced with a new subject in order to
have twelve subjects completing the study, six on each treatment sequence. Substituting
subjects were to be given a new subject number and receive study treatment.in the same
treatment sequence as the replaced subjects.

Selection of Doses in the Study

Zolpidem dose 10 mg was chosen. This corresponds to the recommended oral dose was 10 mg
for adults below the age of 65.
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Sampling: Blood samples (5 ml each) for determination of zolpidem in plasma were to be
collected at 15 occasions on each study day. Samples were to be collected immediately
before (0-15 minutes) and at 5, 10, 15, 30, 45, 60, 90, 120, 180, 240, 300, 360, 480 and
600 minutes after study drug administration.

Sample analysis

Zolpidem in human plasma was determined by HPLC with fluorescence detection.
Zolpidem and an internal standard were purified from human heparin plasma
by solid phase extractionusing — C18 cartridges, rinsed with water and eluted
with methanol. The eluate was injected onto a reversed phase C18 LC column (150 x 4.6
mm, 5 pm) with a mobile phase composed of acetonitrile: 50 mM potassium phosphate
buffer at pH 6.0 (4:6, v/v) and determined by fluorescence detection (excitation at 254 nm
and emission at 400 nm). The lower limit of quantification was 1.0 ng/ml for zolpidem in
human plasma. The mean accuracy of the assay as determined from the analysis of QC
samples was within £10.0%.

The method was validated in the range 1.0-400 ng/ml with a lower limit of quantification

of 1.0 ng/ml using 500 pl sample volume. The assay performance during the study is given’

in the table below.

Table 22: Assay performance during the study

Parameter Quality Control Standard Curve
Samples Samples

Quality Control or Standard Curve | 3.0, 30 and 300 ng/mL 1.0, 3.0, 10, 25, 50,

Concentration (ng/mL) 100, 250, 400 ng/mL

Between Batch Precision (%CV) 39-119 2.0-10.8

Linearity Weighted linear equation (1/X*), mean r= 0.9989

Linear Range (ng/mL) 1.0 — 400 ng/mL

Sensitivity (LLOQ, ng/ml.) 1.0 ng/mL

Pharmacokinetic Measurements:

Area under the plasma concentration time curve from time zero to the last quantifiable
sampling point (AUCy.). Area under the plasma concentration time curve from time zero
extrapolated to infinity (AUCy.), area under the plasma concentration time curve from
time 0 to time 30 minutes (AUC.39), area under the plasma concentration time curve from
time 0 to maximal plasma concentration (minutes) [AUCO- tyqx], time to the first
measurable plasma concentration (tg;), time to maximal plasma concentration (tmax),
terminal elimination half-life (terminal t1/2), first measurable plasma concentration (Ceirst)
and maximum plasma concentration (Cmax) were compared between the treatments.

Statistical methods:

Log transformed parameters for both area under the plasma concentration time curve
(AUC) and Cmax were analyzed using an analysis of variance (ANOVA) model with
sequence, period and treatment as class variables, and subject (sequence) as a random
effect. Differences between treatments were given as 90% confidence intervals (CIs) for

b(g)
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the geometric mean ratios, calculated using the adjusted means (LSMEANS) from the
analysis of variance (ANOVA) of log-transformed data with subsequent exponential
transformation. Equivalence was proven if the 90% CI for the geometric mean ratio B/A
for the primary variable AUCO-t was within the limits 0.80 and 1.25.

RESULTS

All randomized subjects were included in the analysis (n=12, 8 Male and 4 Female).

Figure 6: Mean Plasma Concentration-Time Curves After Administration of New
Formulation (A or II) and Previously Developed Formulation (B or I)
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Table 23: Treatment Comparisons for Treatment A versus Treatment B

90% Confidence
Interval
Pharmacokinetic variable P01.nt L?w.e r U.p p.e r
, estimate limit limit
AUC.; (hr*ng/mL) 1.077 0.996 1.164
AUCy. (hr*ng/mL) 1.083 0.997 1.176
Cmax (ng/mL)2 0.981 0.877 1.098

Table 24: Summary of Pharmacokinetic Variables

Pharmacokinetic 0X 22 10 mg 0X 22 10 mg
parameter Formulation II | Formulation I
AUCy. (min.ng/ml) 39650 (14970) 36500 (140

AUCy. (minng/ml) | 44330 (18200) | 40460 (167
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Crirst (ng/ml) 6.328 (7.532) 9.172 (8.936)
tirge (Min) 7.4 (3.3) 7.5(3.4) -
Cunax (ng/ml) 166.4 (41.5) 169.3 (42.9)
| tmax (Min) 93.8 (50.5) 48.3 (21.1)
tin (h) 2.781 (0.792) 2.827 (0.735)

Reviewer’s Comment: Tmax of formulation I in this study is shorter (approximately 45%

shorter) when
001.

Conclusions

compared to Tmax of sublingual zolpidem (Formulation I) in study OX22-

» Time to reach the maximum plasma concentration, (Tmax) Was significantly shorter
for Formulation I compared to Formulation II.

» Bioequivalence was established between Formulation I and Formulation II of
sublingual zolpidem 10 mg.

0X22-005: An open randomized three-period crossover study to evaluate the
pharmacokinetic profile of sublingual zolpidem for the treatment of
short-term insomnia

Study Title An open randomized three-period crossover study to evaluate the
pharmacokinetic profile of sublingual zolpidem for the treatment of short-
term insomnia

Study number 0X22-005

Study Period October 3, 2006 to November 2, 2006

Study Director Pierre Lafolie, MD, PhD :

Study Design Single-centre, open, randomized, three-period crossover trial

Study Population: N=18,

Objectives

Age: 18-65 years
Gender: Healthy Male or Female

¢ To assess and compare the pharmacokinetic profile (bioequivalence) of sublingual

zolpidem .

~—— 10 mg) and oral zolpidem (Ambien® 10 mg, reference)

both given as a single doses after fasting.
® To compare the pharmacokinetic profile (to test for a difference) of sublingual

zolpidem

10 mg) given as single doses immediately after a meal or

after fasting. _
» To compare the pharmacokinetic profile (to test for a difference) of sublingual

zolpidem . ——

' 10 mg) given as a single dose immediately after meal, and

oral zolpidem (Ambien® 10 mg, reference) given as a single doses after fasting.
o To assess tolerability and safety of treatments

b(4)
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Study Design: This study was conducted as a single-centre, open, randomized, three- .
 period crossover trial to evaluate and compare the PK profile of sublingual zolpidem h(4)
Y 5 0X22) 10 mg, glven with and without concomitant food intake, and oral
zolpidem (Amb1en®) 10 mg, given without food.

Figure 1: Overall study design

1-14 days 22days > 2 days 1-10 days
A A Al - A
/ 2 Y Y . ’ A
Visit;
Visit 1 Visit 2 Visit 3 1 visits - Visit §
{Pre-study visit) T "1 (Post-study visit)

Treatment Groups: Treatment 1 “A” : 10 mg (fed) b(4)
Treatment 2 “B” : 10 mg (fasting)
Treatment 3 “C” : Ambien tablet 10 mg (fasting)

Washout period was >2 days

Treatment Instructions '
" sublingual tablets were placed directly under the tongue into the deepest part b(A.)
of the oral cavity. Instructions were given to the subjects not to move or touch the tablet
once it was administered, not to swallow the tablet, allowing it to dissolve under the
tongue without chewing or sucking. Water was not allowed from one hour before to one
hour after dose administration. The time of dose administration commenced when the
tablet was placed under the tongue. The subjects were to keep their mouth shut and were
instructed not to move their tongue for at least 15 minutes or until the tablet was dissolved.
Ambien®, oral tablets, were to be swallowed with a glass of tap water (200 ml).

" Method of Assigning Subjects to Treatment Groups (Randomlzatlon and Subject
Assignment)

This is a randomized study. Each subject number was randomized to one of six possible
treatment sequences according to a computer generated randomization list provided by the
study statistician. Discontinued subjects were to be replaced with a new subject in order to
have eighteen subjects completing the study, three on each treatment sequence.

Eighteen subjects were enrolled, three on each treatment sequence. The subjects were
consecutively randomized to one of following 6 treatment sequences. ABC, ACB, BAC,
BCA, CAB, CBA.

Selection of Doses in the Study

Zolpidem dose 10 mg was chosen since the recommended oral dose was 10 mg for adults
below the age of 65.
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Sampling: Blood samples (5 ml each) for determination of zolpidem in plasma were
collected at immediately before (-15-0 minutes) and at 5, 15, 30, 45, 60, 75, 90, 105, 120,
150, 180, 210, 240, 300, 360, 420, 480, 540, 600 and 720 minutes after study drug
administration.

Sample analysis

The concentration of zolpidem was determined using a liquid chromatography with
tandem mass spectrometric detection (LC-MS/MS) system. To the plasma samples (500
1l), 50 pl of water and 50 pl of internal standard - were b(4)
added, followed by 1.0 ml of ammonium chloride buffer (20 mM, pH 9.3). Liquid-liquid
extraction was then performed with 5.0 ml of ethylacetate/dichloromethane 50/50 v/v. The
organic phase was removed and evaporated to dryness under a gentle stream of nitrogen at
50 °C. The samples were then reconstituted in 50 pl of aqueous formic acid
(0.2%)/methanol 50/50 v/v and transferred to vials for injection into the LC-MS/MS
system. The lower limit of quantification was 0.5 ng/ml. Assay performance during the
study is summarized in the following table.

Table 25: Assay performance during the study

Parameter Quality Control Standard Curve
: Samples Samples
Quality Control or Standard Curve | 1.5, 205, and 403 ng/mL | Range 1:
Concentration (ng/mL) 0.52,1.0,2.1,3.4,5.2,
: 8.4, 15, 34 ng/mL
Range 2:
34, 66, 106, 169, 262,
528 ng/mL
Between Batch Precision (%CV) 6.0-11.8 : Range 1: 0.7 - 28.81
Range 2: 0.84 - 12 95
Linearity Weighted linear equation (1/X°), Range 1: mean r
=(). 9994 Range 2: mean r= 0.9995
Linear Range (ng/mL) ' 0.52 — 528 ng/mL
Sensitivity (LLOQ, ng/mL) ‘ 0.5 ng/mL

Pharmacokinetic Measurements:
Pharmacokinetic Parameters Assessed

The AUC to the last measurable observation (AUCo.t) and extrapolated to infinity (AUC,.
©)> Cmax, Tmax, t172,2, Crirsty AUCo.30, AUCq.4max and AUCy.¢o. The concentration versus time
data was used to calculate the AUC between consecutive blood drug levels. AUCy.t was to
be calculated from zero time to the last non-zero concentration (Criasy) by using the linear
trapezoidal method.

Appears This Way
On Original
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RESULTS

Bioequivalence: Bioequivalence criteria are met between. ——  fasting and
Ambien® fasting. The geometric mean ratio “—— fasting/Ambien® fasting for the
AUCywas 1.08 with 90% CI = (0.99, 1. 17) Cmax geometric mean ratio was 1.05 with
90% CI = (0.92, 1.20).

Pharmacokinetic profile for different treatments is shown in the figure below.

Figure 7: Mean Plasma Concentrations of Zolpidem Following Administration of
and Ambien® Tablets

100 v " T
60 Fff -

40 |

Plasma zolpidem concentration (ng/mf)

-0~ Treatment A

0 100 200 300 400 500 600 700 8oo_ﬁg§::x::g

Time (min)
A = 0X22 with meal, B = OX22 fasting, and C = Ambien® fasting

Median tmax was shorter for _——  fasting (82 min), Ambien® fasting was at 90
min, although ranges (range: 30-180 min) overlapped. Tmax values for versus
Ambien® under fasted conditions were not statistically significant.

Table 26: Non-Compartmental Pharmacokinetic Parameters Mean of all Individual
Values and (SD) of Zolpidem

- Pharmacokinetic | OX22 fasting Ambien®
parameter fasting
AUC | 24295 23077
(min.ng/ml) (10046) (10992)

b(4)

h(d)
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Primary pharmacokinetic parameters used to establish bioequivalence are presented in the

AUCy¢ 25740 24733
(min.ng/ml) (11027) (12741)
Coirst 8.4 11.8
(ng/ml) (9.9) (18.5)
tarst * 13.5 15.0
(min) (5-17) (5-60)
Cmax 106.2 102.3
(ng/ml) (42.7) (41.7)
T max* 82 90
(min) (30-180) (30-180)

2.65 2.69
t172 (hr) ' (0.58) (0.83)

*Median (range)

following table based on sponsor’s analysis.

Table 27: Pharmacokinetic Parameter Ratios of Point Estimates and 90%

Confidence Intervals (Sponsor’s Analysis)

Page 69 of 97

Treatment Parameter Ratio | Lower Upper
Comparisons | 90%CI | 90% CI
AUC 1.0804 0.9935 1.1749
Fasting/Ambien® ™2 5¢, ™ | " 1.0765 | 09862 | 1.1754
Fasting -
Cinax 1.060 1.0497 1.2011

Reviewer’s re-analysis of the data showed similar 90% confidence interval (CI), with the
exception of lower boundary of 90% CI for Cmax being 0.917 in the reviewer analysis and
1.049 in the sponsor analysis. However 90% CIs were within acceptable limits as shown in

the table below.

Table 28: Pharmacokinetic Parameter Ratios of Point Estimates and 90%

Confidence Intervals (Reviewer’s Analysis)

Treatment Parameter Ratio Lower Upper
Comparisons 90% CI | 90% CI
AUC.» 1.076 0.986 1.175
Fasting/Ambien® ¢ 1.049 | 0917 1.201
Fasting

Food Effect: Food effect on pharmacokinetic profile of zolpidem after sublingual

administration was evaluated using formulation II in this study. Following table represents PK

parameters of sublingual zolpidem under fasting and fed conditions.

The mean plasma concentrations of zolpidem were lower for ~ ——— with meal

(Treatment A) compared to

SRS g

(Treatment C). Please refer to figure 8, treatment A for PK profile.

fasting (Treatment B) and Ambien® fasting

h(4)

b(4)

b(4)
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The following table shows the PK parameters for. ~——
conditions.

under fasting and fed

Table 29: Non-Compartmental Pharmacokinetic Parameters mean of all

individual values and (SD) of . ’

Pharmacokinetic 0X22 fasting 0X22 with meal
parameter
{ AUCy¢ 24295 18847
(min*ng/ml) (10046) (5645)
AUCy g 25740 20097
(min*ng/ml) (11027) (6764)
Ciirst 8.4 3.9
ng/ml) (9.9) (2.5)
Cnax 106.2 70.5
(ng/ml) (42.7) (18.8)
tmax 82 105
(min) (30-180) (30-240)
2.65 2.39
bz (br) (0.58) 0.61)

Food delayed the time to tmax for
delayed by 28% (105 min). The geometric mean ratio
fasting for AUCO-t was 0.80 (90% CI, 0.73-1.17). Cmax geometric mean ratio was 0.69
(90% Cl1, 0.60-0.88) when compared to

e

R Y

~—— 'with meal

fasting (table below).

under fasting and fed conditions

with meal, the median value for tmax was
——

Table 30: Pharmacokinetic Parameter Ratios of Point Estimates and 90%
Confidence Intervals (Reviewer’s Analysis)

TREATMENT PARAMETER RATIO LOWER UPPER

COMPARISONS 90% 90%

CI CI

et AUC, 0.802 0.735 1.175

Fep, " Cunx 0.688 0.601 0.876
~ FASTING

Discussion: Food also significantly decreased mean AUC and Cmax of reference listed
drug Ambien® by 15% and 25%, respectively, while mean Tmax was prolonged by 60%
(from 84 to 132 minutes). However, effect of food on tmax was larger for Ambien® when
comparedto

Conclusions

: was bioequivalent to reference Ambien® under fasting conditions.
The median tmax’s were 82 (range 30-180) minutes for formulation II and 90

(] Tee——

b(4)

b4)

b{4)

h(4)
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(range: 30-180) minutes for Ambien® and these differences were not statistically
significantly different.

e A statistically significant lower bioavailability was observed for 0X22 with meal
compared to OX22 fasting and Ambien® fasting with regard to AUCO-t and Cmax.

0X22-008: An open randomized two-period crossover study to assess the
bioavailability of two different formulations of sublingual zolpidem for
the treatment of short-term insomnia

Study Title An open randomized two-period crossover study to assess the
bioavailability of two different formulations of sublingual zolpidem for the
treatment of short-term insomnia

Study number 0X22-008

Study Period August 30, 2007 to September 17, 2007
Study Director Caroline Engvall, PhD
Study Design Single-centre, open, randomized, two-period crossover trial

Study Population: N=18,
Age: 18-45 years
Gender: Healthy Male or Female

Study Rationale: This study was conducted to establish bridging link between
formulation IT and to-be-marketed formulation, final commercial product (FCP).
Formulation II was shown to be bioequivalent to the RLD Ambien® in study 0X22-005.
Formulation II is not to-be-marketed or commercial formulation.

Objectives

To assess and compare the PK profile (to prove equivalence) between sublingual .
zolpidem, Formulation It _ 10 mg, treatment A) and final commercial product b(4)
(FCP) of sublingual zolpidem 10 mg, treatment B) both given as single doses

after fasting.

Study Design: This study was conducted as a single-centre, open, randomized, two-period.
crossover trial to evaluate and compare the bioavailability of two formulations of
sublingual zolpidem 10 mg. Treatments were given to the subjects in random order at Visit
-2 (Period 1) and 3 (Period 2). Visits 2 and 3 were separated by a wash-out period of 4
days. Overall study design is shown in the figure below.

Figure I Overall Study Design

-4 days 2-ludays 2-10 days
Al A A

Visit:

Visit | ' Vst 2 Virit3 Vist 4
Pro-siuy ) End-of-study
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Treatment Groups: Treatment 1 “A™: Formulation II 10 mg (Reference)
Treatment 2 “B”: Final commercial product (FCP) 10 mg (Test)

Washout period was 4 days

Duration of treatment:

Subjects were administered one dose of 0X22, Formulation II (Treatment A) followed by
one dose of 0X22, FCP (Treatment B) or vice versa, at Visit 2 and Visit 3. There was a
wash-out of 4 days between the two treatment visits.

Treatment Instructions

The study medication was placed under the subject’s tongue by the study nurse. The
zolpidem sublingual tablets were placed directly under the tongue into the deepest part of
the oral cavity. It was instructed that the subjects did not move or touch the tablet once it
had attached to the mucous membrane. Subjects were also instructed not to swallow the
tablet, allowing it to dissolve under the tongue without chewing or sucking. Water was not
allowed from one hour before to one hour after dose administration. The time of dose
administration commenced when the tablet was placed under the tongue. The subjects
were to keep their mouth shut and not deliberately move their tongue for at least 15
minutes.

Method of Assigning Subjects to Treatment Groups (Randomization and Subject,
Assignment) :

This is a randomized study. A treatment randomization list was generated by using the
computer program. The subjects were randomized in blocks to sequences AB or BA of
treatment periods. The subject received a single oral dose of Treatment A in the first
period followed by a single oral dose of Treatment B in the second period or vice versa.
Discontinued subjects were replaced with a new subject in order to have eighteen subjects
completing the study. Replacement subjects were given a new subject number and
received study treatment in the same treatment sequence as the replaced subjects.

Selection of Doses in the Study

Zolpidem dose 10 mg was chosen. This corresponds to the recommended oral dose was 10 mg
for adults below the age of 65.

Sampling: Blood samples (7 ml each) for determination of zolpidem in plasma were
collected at immediately before (-15-0 minutes) and at 5, 10, 15, 20, 30, 40, 60, 80, 100,
120, 180, 240, 300, 360, 480, and 600 minutes after study drug administration. The
accepted deviation for sampling was £ 5% or 15 minutes from the planned time,
whichever was the shortest, otherwise it was noted as a protocol deviation. Actual
collection times were recorded.

Sample analysis

The concentration of zolpidem was determined using a liquid chromatography with
tandem mass spectrometric detection (LC-MS/MS) system. To the plasma samples (500
ul), 50 pl of water and 50 pl of internal standard TTT—— _ were

b(4)
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added, followed by 1.0 ml of ammonium chloride buffer (20 mM, pH 9.3). Liquid-liquid
extraction was then performed with 5.0 ml of ethylacetate/dichloromethane 50/50 v/v. The
organic phase was removed and evaporated to dryness under a gentle stream of nitrogen at
50 °C. The samples were then reconstituted in 50 pl of aqueous formic acid
(0.2%)/methanol 50/50 v/v and transferred to vials for injection into the LC-MS/MS
system. The lower limit of quantification was 0.5 ng/ml.

Table 31: Assay performance during the study

| Parameter Quality Control Standard Curve
Samples Samples
Quality Control or Standard Curve | 0.58, 1.50, 10.0, 31.0, Range 1:
Concentration (ng/mL) 61.0, 204, and 408 0.50,1.0,2.1,3.3,5.0,
ng/mL 8.4,15,39
Range 2:
39,75, 103, 150, 257,
500 ng/mL
Between Batch Precision (%CV) 4.0-15.1 Range 1: 0.34-17.8
Range 2: 0.91 — 6.98
Linearity Weighted linear equation (1/X7), Range 1: meanr
' =0.9998, Range 2: mean r= 0.9990
Linear Range (ng/mL) Range 1: 0.50 — 39 ng/mL
Range 2: 39 — 500 ng/mL
Sensitivity (LLOQ, ng/mL) 0.5 ng/mL

Pharmacokinetic Measurements:

Area under the plasma concentration time curve from time zero to the last quantifiable
sampling point (AUCy.;). Area under the plasma concentration time curve from time zero
extrapolated to infinity (AUCy.»), area under the plasma concentration time curve from
time 0 to time 30 minutes (AUC.3¢), area under the plasma concentration time curve from
time 0 to maximal plasma concentration (minutes) [AUCO- tpq], time to the first
measurable plasma concentration (tg;), time to maximal plasma concentration (tmax),
terminal elimination half-life (terminal t1/2), first measurable plasma concentration (Cys)
and maximum plasma concentration (Cp,) Were compared between the treatments.

Statistical methods:

Log transformed parameters for both area under the plasma concentration time curve
(AUC) and Cmax were analyzed using an analysis of variance (ANOVA) model with
sequence, period and treatment as class variables, and subject (sequence) as a random
effect. Differences between treatments were given as 90% confidence intervals (CIs) for
the geometric mean ratios, calculated using the adjusted means (LSMEANS) from the
analysis of variance (ANOVA) of log-transformed data with subsequent exponential
transformation. Equivalence was proven if the 90% CI for the geometric mean ratio B/A
for the primary variable AUCO-t (where A was Formulation II and B was F CP) was within
the limits 0.80 and 1.25.
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Tmax was analyzed using a non-parametric method applied to untransformed data. A _
Hodges- Lehmann estimate with 90% CI for the median difference between A and B was
presented.

RESULTS

Formulation II and FCP of sublingual zolpidem, 10 mg were compared. The geometric
mean ratio (90%) CI FCP/Formulation II for the primary variable AUCO-t was 1.10 (1.02-
1.19), which was with in the limits 0.80 to 1.25. AUCO-c ratio was 1.12 (1.01-1.23).
Cmax geometric mean ratio (90% CI) was 1.08 (0.99-1.18). No significant difference was
observed for tmax. The median times to first quantifiable concentration (tfirst) as well as
tmax were identical for both treatments. Pharmacokinetic profiles for different treatments
are shown in the figure below.

Figure 9: Mean (N=18) Plasma Concentration Versus Planned Time Curve
.. After Administration of Formulation II and Final Commercial Product

(FCP)
200
180
-©- FC
160 — Bcp Enor (sD)
'E'MO -8~ Formulation il
2120 == Formulation Il Error (SD)

Planned time (hr)

Primary pharmacokinetic parameters used to establish bioequivalence according to
sponsor’s analysis are presented in the following tables.

Table 32: Treatment Comparisons for FCP versus Formulation II

90% Confidence Interval

Pharmacokinetic Lower Upper
variable Point estimate limit limit
AUCq. (hr*ng/mL)" 1.10 1.02 1.19
AUCp... (hr*ng/mL)" 1.12 1.01 - 1.23
Cmax (ng/ mL)Z) 1.08 0.99 1.18
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Reviewer’s re-analysis of the data showed differences in the point estimate ratios and 90%
confidence interval (CI) levels for lower boundary and upper boundary. However 90% Cls
were within acceptable limits as shown in the table below.

Table 33: Pharmacokinetic Parameter Ratios of Point Estimates and 90%
Confidence Intervals (Reviewer’s Analysis)

Treatment Parameter | Ratio Lower Upper
Comparisons 90% CI | 90% CI
FCP/ AUC 0.896 0.8142 0.9863
Formulation I1 Conax 0.926 | 0.8453 | 1.0144

Following table summarizes all the pharmacokinetic parameters analyzed in the study.

Table 34: Summary of Pharmacokinetic Variables of Formulation IT and FCP

Parameter Formulation 11 Final Commercial Product
N=18 (FCP)
N=18
Mean SD Mean SD
AUC,, (ng*h/mL) ' 579.8 (222.5) 663.3 (310.1)
AUCp.. (ng*h/mL) 663.3 (287.3) 786.1 (443.5)
AUCq.30 (ng*lvmlL) 8.85 4.67) 10.06 (8.67)
AUCq o (ng*h/mlL) 151.0 (82.8) 1 146.2 (86.1)
Chax (ng/mL) 133.40 @71 148.39 (62.5)
Chirst (ng/mL) 3.16 (3.08) 345 (4.29)
_ Median Range Median Range
tmax (h) 2.00 | (1.00 - 4.00) 2.00 (0.33 - 3.00)
tiest () 0.17 (0.08 - 0.25) 0.17 (0.08 - 0.25)
tpth) 2.89 (2.02-4.67) 2.68 (1.76 - 5.56)
Conclusions

» Bioequivalence criteria were met when the pharmacokinetics of FCP and
Formulation II of sublingual zolpidem 10 mg, were compared with regard to
AUCO-t, AUC0-0 and Cmax.
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¢ No discernable differences were seen between FCP and Formulation II with
respect to tmax. :

0X22-006: A double-blind, randomized, two-period crossover study to evaluate the
hypnotic effects and safety of sublingual zolpidem for the treatment of

insomnia.

Study Title A double-blind, randomized, two-period crossover study to evaluate the
hypnotic effects and safety of sublingual zolpidem for the treatment of
insomnia. :

Study number 0X22-006

Study Period December 2006 to July 2007

Study Director Corinne Staner, MD

Study Design Multi-centre, double-blind, double-dummy, randomized, two-period
crossover trial

Study Population: N=73, :
Age: 18-65 years
Gender: Healthy Male or Female

Objectives

The primary objectives were:

¢ To evaluate the hypnotic effects on sleep initiation by polysomnography (PSG) of
a single dose of sublingual zolpidem versus oral immediate-release zolpidem
(Ambien®) in patients with primary insomnia.

The primary endpoint was

¢ Latency to Persistent Sleep (LPS).
Secondary endpoints were

e Sleep Onset Latency (SOL) and

¢ Latency to Stage 1 (ST1L).

e To evaluate the hypnotic effects on sleep continuity by PSG of a single dose of
sublingual zolpidem versus oral immediate-release zolpidem (Ambien®) in
patients with primary insomnia. The following PSG variables were tested.

e Total Sleep Time (TST),
¢ Number and duration of awakenings after sleep onset (WASO).

The secondary objectives were: :

e To evaluate by PSG other visually scored night sleep variables, other latency
variables, sleep continuity and sleep architecture, the patient’s subjective
assessment of sleep and next day residual effects of sublingual zolpidem versus
oral immediate-release zolpidem (Ambien®) in patients with primary insomnia.

e To assess tolerability and safety of the study treatments.

Study Design: The screening visit was divided into one initial day, followed by two
consecutive screening nights. For eligible patients, the screening visit was followed by two
assessment periods of three days and two nights each. In the evening of Day 1, using the
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double-dummy method, patients were administered a single dose of OX22 or Ambien®
and the placebo to the corresponding treatment. The order in which patients received
OX22 and Ambien® was randomized. The PSG recordings were initiated immediately
after product administration. No food was allowed from 3 h before product administration
to the end of the PSG recording period (in the morning of Day 2). The patients remained at
the study center until the afternoon of Day 2. The investigator authorized them to leave the
center after a review of the safety results. The end of study visit (one day) took place
between 7 and 14 days after the end of the second assessment period.

Test Product: OX22 (sublingual zolpidem) was administered as single sublingual tablet
of 10 mg.

Reference Product: Ambien® (overencapsulated immediate-release zolpidem tablet) was
administered as single oral capsule of 10 mg.

Duration of treatment:

The patients received one single dose of 0X22 or Ambien® and one single dose of the
matching placebo of the corresponding drug on the evening of Day 1 in each treatment
period, according to a randomized schedule. A 7-14 day wash-out period was included in
between treatment periods. Each study treatment (OX22 and Ambien®) was administered
once during the study.

Criteria for evaluation:

A standard PSG consists of the simultaneous recording of four electrophysiological
signals:

o Cerebral activity recorded via the electroencephalogram (EEG)

e Ocular movemert recorded via the electro-oculograms (EOG)

» Muscular tone recorded via the sub chin electromyograms (EMQG)

* Cardiac activity recorded via the electrocardiogram (ECG)

Recordings of sleep were scored by sleep technicians. The different visual sleep
parameters were derived from the visual scoring of the recordings using the Hypnos
software. Two kinds of sleep parameters were derived from the visual analysis of sleep:

» Sleep continuity parameters comprised both sleep initiation and sleep maintenance
variables.

e Sleep architecture parameters comprised stages distribution variables documenting
duration and proportion of the different sleep stages and sleep profile variables that
provided an outline on the time course of the different sleep stages during the
recording period.

The primary pharmacodynamic endpoints consisted of sleep parameters measured by
PSG in order to assess both the hypnotic effects on sleep initiation and the hypnotic effects
on sleep continuity (maintenance) of OX22 versus Ambien®.

The primary sleep initiation endpoint was:
e Latency to Persistent Sleep (LPS)

The secondary sleep initiation endpoints were:
o Sleep Onset Latency (SOL)
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e Latency to Stage 1 (STIL)
The sleep continuity (maintenance) endpoints were:
e Total Sleep Time (TST)
-  Number and duration of awakenings after sleep onset (WASO)

The following secondary pharmacodynamic endpoints were assessed:
e Other visually scored night sleep variables, such as sleep continuity (maintenance),
sleep architecture and sleep profile variables (from PSG measurements)
¢ Subjective assessment of sleep: Leeds Sleep Evaluation Questionnaire (LSEQ).
The LSEQ was used to monitor subjectively perceived changes in sleep.
* Next day residual effects: Bond and Lader Visual Analogue Scale (VAS), Digit
Symbol Substitution Test (DSST) and Leeds psychomotor tests. '

The following safety variables were assessed:

Adverse events

ECG

Vital signs

Laboratory results (biochemistry, hematology and urinalysis)
Physical examinations

Statistical methods:

Pharmacoedynamic analyses:

PSG variables for the two treatments were compared in a two-period crossover analysis
using an ANOVA model with study center, sequence, patient, period and treatment as
class variables. Differences between treatments were estimated and tested within the
statistical model. Exploratory analyses of the secondary variables were carried out and
tabulated by treatment as numbers (n), means, standard deviations and min- and max-
values. All evaluable patients (per protocol set) were included in the pharmacodynamic
analyses.

Safety analyses:

Safety was assessed for all randomized patients who had taken at least one dose of study
medication (all patients in this study). Vital signs, ECG, laboratory results and physical
examination were tabulated by parameters, investigational medicinal product (IMP) and
time for all patients. Adverse events were coded and classified according to their preferred
term and then tabulated according to their intensity and their relationship to the study
treatments.

RESULTS

Three patients were excluded from the per protocol set. Patients No. 322-005 and 703-002
were excluded because the start time of the PSG recording was not immediately after test
product administration. Patient No. 701-003 was excluded since she discontinued the
study due to SAEs (pregnancy and miscarriage).



NDA 21-997

Data Sets Analyzed

Page 79 of 97

Randomized set
n=73

Pooled centey 1
n=19

Pooled centey 2

n=19

Pooled center 3

n=14

Pooled center 4
n=21

Polysomnography sleep parameter results are provided in the following table.

Table 35: Polysomnography Sleep Parameter Results

Zolpidem Treatment Differences
Variables* Baseline tartarate Ambien® 10 mg -
sublingual (min) Estlma.tes (= SD) p-value
tablets10 mg (minutes)
{min)
Sleep Initiation
LPS 84.54 :40.35 | 19.76 +15.55 30.06 +23.48 -10.2823 + 2.98 0.0010
 ST1-L 72.30+39.32 | 17.66 + 13.37 26.31+£22.72 -8.6307 + 2.80 0.0030
SOL 61.07+34.64 | 13.94+12.67 21.35+£20.30 -7.4273 £2.24 0.0047
Sleep Maintenance (Continuity) Confidence Intervals
(Minutes)
TST 32429+ 46.52 | 432.06+:29.30 | 424.72+34.42 7.2243 + 3.60 (0.0213, 14.4272)
WASO 84.08 £36.16 | 30.87 +27.79 29.82 + 26.80 1.1250 + 3.08 (-5.0293, 7.2793)

*The variables are expressed in minutes (mean +SD).

Following bar charts also indicate the results of PSG.
Sleep Initiation Parameters: latency to persistent sleep (LPS), sleep onset latency (SOL)

and latency to stage 1 (ST1L).

Bar charts of mean (= SEM) observed values for latency to persistent sleep (LPS)

Mean +/~ SEM

35

30

1

254

20

151

Ambien

OX22

For the primary sleep initiation endpoint, the ANOVA revealed a significant treatment (p
=0.001) effect. Compared to Ambien®, OX22 significantly shortened the LPS with an
estimate of about 10 min and a 95 % CI ranging from -4.3 min to -16.2 min.

Bar charts of mean (+ SEM) observed values for sleep onset latency (SOL)
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Bar charts of mean (+ SEM) observed values for latency to stage 1 (ST1L)
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Ambien 0Ox22

For the two secondary sleep initiation endpoints (SOL and ST1L) a significant (p <0.01)
treatment effect was found. Compared to Ambien®, OX22 significantly shortened SOL
and ST1L. Estimate was about 9 min (95% CI: - 3.0 to —14.2 min) for SOL and about 7
min (95% CI: - 2.4 to -12.5 min) for ST1L.

Sleep Continuity (maintenance) Parameters: total sleep time (TST) and duration of wake
after sleep onset (WASO).

Bar charts of mean (= SEM) observed values for total sleep time (TST)
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Bar charts of mean ( SEM) observed values for duration of wake after sleep onset

(WASO)

35

261

Mean +/- SEM

204
131
104

Ambien 0Xx22

For the sleep continuity (maintenance) parameters (TST and WASO), an analysis of
treatment differences showed that OX22 increased TST more than Ambien®, with an
estimated treatment difference of about 7 min and a 95% CI ranging from 0.02 to 14.4
min.

The non-inferiority limit was obtained for TST but not for WASO.
Next day subjective assessment of residual effects

* Bond and Lader Visual Analogue Scale (VAS) - alertness, contentedness and
calmness

Digit Symbol Substitution Test (DSST) - attention and concentration
Leeds psychomotor tests (MCRT and CFFT)- attention abilities and vigilance

Next-Day Residual Effects: Digit Symbol Substitution Test (DSST) and Visual Analogue
Scales (VAS). '

Results of the next day residual effects indicated that there were no differences between
0X22 and Ambien®.

Digit Symbol Substitution Test (DSST)

The DSST consisted of matching digits to symbols according to a defined code. The
parameter derived from this test was the number of correct answers recorded in 180
seconds. A decrease of the score meant a decrease in concentration capacities and a
decrease in speed of information processing.

Appears This Way
On Original
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Digital substitution test — Barcharts of mean (+/ — SEM) — Observed values per
protocol set, P-value 0.5885
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Mean +/- SEM

30

20

Ambien 0x22

No significant treatment effect could be demonstrated by DSST.

Visual Analogue Scales (VAS — Bond and Lader)

Three parameters were taken into account in the analyses of the VAS (Bond and Lader):
e alertness
e contentedness
e calmness
The alertness scale was an index of subjective vigilance feeling, the contentedness scale
indicated the subjective satisfaction feeling and the calmness scale was an index of
subjective quietness feeling. The scores were expressed in millimeters and an increase in
the score meant a decrease in the intensity of the corresponding feeling and vice versa.

ANOVA results indicate that there was no treatment effect for any of the three parameters
(P values 0.382, 0.052 and 0.455 respectively).

Bond and Lader VAS — Barcharts of mean (+/ — SEM) — Observed values on day 2-
Per protocol set
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Presubmission Regulatory Activity Related to Submission

o

Discussion: Ambien® has been shown to decrease sleep latency for up to 35 days in
controlled clinical trials, according to indications of Ambien® label. The Study 0X22-006
is a single-dose study evaluating pharmacodynamic (PSG) parameters.

. : h(4)

Overall Conclusions

e Compared to Ambien® — significantly shortened the primary end points,
- sleep initiation (LPS) and two secondary sleep initiation endpoints (SOL and b(4)
STiL). However, for. . the two other endpoints of the primary objectives

(wake after sleep onset and total sleep time), non-inferiority limit was not
achieved.
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e Sleep subjective assessment of residual effect parameters, digital symbol
substitution test, visual analogue scales, Leeds psychomotor test-multiple choice
reaction time and critical flicker fusion test indicated no significant treatment
effect.

B OCP Filing Memo

Office of Clinical Pharmacology and Biopharmaceutics
New Drug Application Filing and Review Form
General Information About the Submission
Information 1 Information h(4)
NDA Number § 21997 Brand Name T
OCPB Division (I, I1, IIT) DCP-1 Generic Name Zolpidem Tartrate
Medical Division - HFD-120 Drug Class Imidazole Pyridine
. Sedative/Hypnotic

OCPB Reviewer Jagan Mohan Parepally Indication(s) Treatment of insomnia
OCPB Team Leader Veneeta Tandon Dosage Form Sublingual Tablet
Date of Submission 05/14/2008 Dosing Regimen 10 mg Before Bedtime
Estimated Due Date of OCPB Review | 01/24/2009 Route of Administration Oral
PDUFA Due Date - 3/14/2009 Sponsor Orexo AB
Division Due Date 212172009 Priority Classification S

Clin. Pharm. and Biopharm. Information
Sﬁmma_u: This is a 505(b)(2) NDA to support the marketing approval of. ———_ (previously
referred to as OX 22, ) available in 5 mg and 10 mg strength tablets for sublingual
administration. OX22 a sublingual tablet of zolpidem tartrate currently marketed under trade name | b{4)
of Ambien® in the form of oral tablets. The pharmaceutical development- was :
designed to show bioequivalence between this new dosage form of zolpidem tartrate and marketed
Ambien® in terms of Cmax and AUC.
Seven clinical studies were conducted to support the application (Appendix 3: Tabular listing of
clinical studies). Three different formulations were used during the development :
Difference in the formulations is presented in Appendlx 1. The following studies supporting the
proposed indication for treatment of short-term insomnia in adults comprise 3 comparative, single-
dose pharmacokinetic (PK)/bioequivalence (BE) bridging studies in 66 (per protocol) healthy adult
subjects, 18- 40 years of age, including:
1) OX22-004, Formulation I versus Formulation II (10 mg )
2) 0X22-005, Formulation II (10 mg OX22) versus 10 mg Ambien® and h(%
3) 0X22-008, Formulation II versus the Final Commercial Product (100 mg —__
Establishment of bioequivalence between Formulation II OX22 and Ambien® and effect of food
intake on the pharmacokinetics of sublingually administered zolpidem was made in 0X22-005.
Comparative bioequivalence studies were dealt with Formulations I and II and the Final
Commercial Product were made in 0X22-004 and OX22- 008, respectively.
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The relationship between the pharmacokinetic profile and the sleep laboratory
polysomnography/pharmacodynamic (PSG /PD) effects of 10 mg Formulation II OX22 and

. Ambien® was made by comparing results of the 0X22-005 and 0X22-006 studies. 0X22-001
examined the pharmacokinetic dose proportionality and linearity of single doses of 5 mg and 10 mg
OX22 (Formulation I) when administered sublingually. 0X22-002 examined the hypnotic effect
and safety of single doses of 5 mg and 10 mg : (FormulationI). —— formulations
containing Smg and 10 mg zolpidem tartrate are proportionally similar.

Note: 0X22-001 and 0X22-002 compared 10 mg of the Stilnoct®, (oral zolpidem, Sanofi- Aventis ,
Europe) with 5 and 10 mg dosage form of . ——

“X” if included | Number of studies | Number Critical Comments If any
at filing submitted of studies
reviewed

STUDY TYPE

“Table of Contents present and sufficient
to locate reports, tables, data, etc.

Tabular Listing of All Human Studies

HPK Summary

Labeling

. Reference Bioanalytical and Analytical X 2
Methods

l._Clinical Pharmacology
- Mass balance: - - ’ -

Isozyme characterization:

Blood/plasma ratio: - - -

Plasma protein binding: - | - -

Pharmacokinetics (e.g., Phase |) -

Healthy Volunteers-

single dose: _ X - -

multiple dose:

Patients-

single dose: - - -

multiple dose: - - -

Dose proportionality -

fasting / non-fasting single dose: X 1 - Study 0X22-001: Dose
linearity (5 and 10 mg) and
Relative BA study (reference
treatment was Stilnoct®)

fasting / non-fasting multiple dose: - - -

Drug-drug interaction studies -

In-vivo effects on primary drug: - - -

In-vivo effects of primary drug: - - -

In-vitro:

Subpopulation studies -

ethnicity: - - -

gender: - - -

pediatrics: - - -

geriatrics:

renal impairment: - - -

hepatic impairment: - - -

PD:

Phase 2: - - - -

Phase 3: X 1 - Study 0X22-006: PD part only
PK/PD: .

Phase 1 and/or 2, proof of concept: ~ - -

Phase 3 clinical trial: - - -

Population Analyses -

Data rich: - - -

Data sparse: - - -

Il. Biopharmaceutics

Absolute bioavailability: - - .

b(4)
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Relative bioavailability -

- - Study 0X22-001

solution as reference:

alternate formulation as reference:

Bioequivalence studies -

traditional design; single / multi dose:

3 Studies 0X22-004, 0X22-005,
0X22-008

replicate design; single / multi dose:

Food-drug interaction studies:

- Study 0X22-005

Dissolution:

(IVIVC):

Bio-waiver request based on BCS

BCS class

. Other CPB Studies

Genotype/phenotype studies:

Chronopharmacokinetics -

Pediatric development plan

Literature References

Total Number of Studies

4 + 1 PK/IPD+ 2
Assay studies

{¢) _Filability and QBR comments

“X” if yes

- Application filable?

Reasons if the application js not filable (or an attachment if applicable)
For example, is clinical formulation the same as the to-be-marketed one?

Comments sent to firm?

QBR questions (key issues to be
considered)

1)  Is BE shown between sublingual tablets OX22 and reference Ambien® tablets

2) s final marketed product bioequivalent to formulation H used in pivotal BE
study?

3) s there a dose proportionality between 5 and 10 mg sublingual tablets?
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Other comments or information not
included above

| Request for DSI inspections:

1) Pivotal BE study

Study OX22-005: An open randomized three-period crossover study to
evaluate the pharmacokinetic profile of sublingual zolpidem for treatment of
short-term insomnia.

\

2) Formulation bridging study

Study OX22-008: An open randomized, two-period crossover study to assess
the bioavailability of two different formulations of sublingual zolpidem for the
treatment of short-term insomnia (tobe marketed vs formulation II used in

pivotal BE study)

Study samples from 0X22-005 and 0X22-008 were analyzed at
Analytical Laboratory:

Primary reviewer Signature and Date

Secondary reviewer Signature and Date

CC: NDA 21997

HFD-850 (Electronic Entry), HFD-120, HFD-860 (Jagan Parepally, Veneeta Tandon,

Ramana Uppoor, Mehul Mehta)
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Appendix 1: Composition of different formulations used in the clinical studies.

‘Table 1 Formulations of Zolpidem tartrate sublingual tablets used in clinical

and nonclinical development programs

Components Function Formulation Formulation Final
1 I Commercial
) (mg) (mg) Product (mg)
Zolpidem tartrate, Drug substance 5.00/10.0
~ b(4)
Zolpidem tartrate, Dmg substance - 10.0 10.0
.
Mannitol .
\-
Silicon dioxide, colloidal
Silicified microcrystatline
cellulose ‘“\
Croscarmellose sodium
Saccharin sodium
Magnesinm stearate
Total weight 80.0 mg 105 mg 130 mg
Formulation(s) used for
clinical programs
0X22-001
0X22-002 59259
0X22-004  0X22-004
0X22-005
0X22-006
0X22-007
0X22-008 0X22-008
: Nonclinical Study, Oral irritation test in the Syrian Hamster
* Only Zolpidem tartrate sublingual tablet 10 mg was studied.
Appears This Way
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Table 6: Final Commercial Product (FCP) - Composition of Zolpidem tartrate

. _Sublingual tablets 5 and 10 mg

Components Each § ng tablet Each 10 g tablet Function Reference to quality
contains (ing) contains (mg) standard

Zolpidem tartrate, © 5.00 10.0 Drug substance Ph. Eur.

Mannito]l —— USP, Ph. Eur. h(M

Silicified USP, Ph. Eur.

microcrystalline

cellulose®

Silicon dioxide, — USP, Ph. Eur.

colloidal

Croscarmellose USP, Ph. Eur.

sodium

Saccharin sodium USP, Ph. Eur.

Magnesium stearate USP, Ph. Ewr.

Tablet weight 120 mg 130 mg

Appendix 2: Schematic diagrams representing bridging studies
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Figure 1: 0X22 Clinical Development

PK dose linearity
5 and 10 mg OX22
10 mg Stilnoct®

Ambien® RLD

[ 005 |BEpK
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) ! ! 0X22 10mg
0X22 | Conf::::cial
Formulation]___,[ P 0X2210mg__._,| nng le----- ~
004 Formulation 1l 008 Product
E BE/PK ' BE/PK :
v H :
002 006 007
PD PD Local tolerability
5 and10 mg OX22 10 mg OX22 60-days
Stitnoct® Oral zolpidem, Sanofi-Aventis, EU
Oral RLD
v
005
A
‘Formulationl - *| 0D4 | ¢ Formulationil ------ > | 008

Final
Commercial
Product

&

Sublingual Administration
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